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Model  electric  kitchen  designed  and  built 
by  the  Edison  Company's  display  departnn  nt. 


A  IV  V 


To  help  more  Southern  and  Central  Cal¬ 
ifornians  “live  electrically  and  enjoy  the 
difference,*’  the  Edison  Company  non 
has  an  Electric  Home  Planning  Depart¬ 
ment.  This  department  help«  contractors, 
architects,  and  builders  who  are  plan¬ 
ning  new'  homes  or  are  modernizing  wir¬ 
ing  systems  in  existing  homes.  Without 
charge,  it  develops  modern  electric 
kitchen  plans  and  specifications  and. 
when  desired,  makes  perspective  draw¬ 
ings  which  enable  the  housewife  to  better 
visualize  her  kitchen  as  it  will  look  when 
completed. 

Located  I:,  the  general  office,  Los  An¬ 
geles,  the  Home  Planning  Department 
also  serves  Edison’s  district  Adequate 
Wiring  Advisors. 
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high  pressure  oil  pipe 


Today  almost  any  of  a  number  of  high-voltage  cables  can  be  made  to 
fit  a  given  application.  But  for  each  problem  there  is  invariably  one 
best  answer. 

To  aid  cable  engineers  in  choosing  this  best  solution,  we  retain 
recognized  experts  both  in  the  field  and  at  Schenectady.  Intimate 
knowledge  of  utility  problems  and  of  the  latest  advances  in  high- 
voltage  techniques  have  enabled  them  to  regularly  help  utility  men 
save  time  and  money. 

If  you  need  high-voltage  cable,  let  us  add  our  judgment  to  yours  in 
selecting  the  most  economical  type.  General  Electric  Co.,  Schenectady  5,  N.Y. 


range  of  high-voltage  types 
engineering  service 
system  responsibility 
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Convenflon  in  Print 

June  will  bring  Electrical 
West's  annual  Convention- 
in-Print  issue.  Each  year  this 
issue  includes  a  comprehen¬ 
sive  report  on  some  facet  of 
electrical  enterprise  which  is 
of  especial  timeliness  as  well 
as  fundamental  to  the  future 
of  the  industry  as  a  whole. 

This  year  the  emphasis  will 
be  on  energy  potentials  in 
the  West,  for  almost  every 
region  is  contending  with  the 
necessity  for  avoiding  a  pow¬ 
er  shortage  and  of  looking 
ahead  to  determine  where 
the  energy  needed  to  meet 
tomorrow's  loads  is  going  to 
come  from.  A  survey  of  po¬ 
tentialities  in  the  two  great 
reservoirs  of  hydro  power, 
the  Colorado  and  the  Col¬ 
umbia,  will  be  a  feature  of 
this  study. 

Applying  directly  to  each 
different  electrical  calling 
and  equally  fundamental  will 
be  a  variety  of  other  topics 
as:  "Is  electrical  construction 
pricing  itself  out  of  the  mar¬ 
ket?"  "Do  dealers  need  a 
national  association,  and 
why?"  and  "What  is  the 
sale  and  use  of  an  appliance 
worth?"  Another,  "How 
about  these  co-ops  now?" 
should  open  anyone's  eyes 
to  this  growing  taxless  big 
business. 
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What  to  look  for  in  fuse  links 

to  meet  your  problems  in 

sectionalizing  . . .  coordination  .  •  •  protection 


To  insure  dependable  accuracy  use 


L-MUNIFITFUSr  LINKS 


■  the  one  piece  forged 
button  and  shank 
and  the  die-cast 
fusible  section 


OLine  Material  makes  a  complete  line  and 
a  full  range  of  fuse  links  to  fit  all  NEMA- 
standard  fuse  cutouts  and  meet  all  types  of 
fusing  problems.  But  what  is  important  to 
the  user  is  the  long  experience  of  Line  Mate¬ 
rial,  the  familiarity  of  its  engineers  with  fuse 
link  requirements,  and  the  extreme  attention 
paid  to  assuring  the  dependability  and  ac¬ 
curacy  of  these  products. 


Other  Features  of  L-M  Unifit  Fuse  Links 

Forged  One-Piece  Button  and  Shank 

Head  and  shank  forged  in  one  piece.  Head  cannot 
pull  off;  joint  cannot  loosen  and  corrode  or  cause  re¬ 
sistance  and  heating.  Cadmium-plated.  Rating 
stamped  on  top  of  button  and  side  of  shank.  Notch 
in  shank  permits  use  in  certain  types  of  cutouts. 

Short  Arcing  Time 

assured  by  substantial  fibre  enclosing  tube,  giving 
best  possible  coordination  with  breakers  and  other 
fuses. 


High  Rupturing  Capacity 

obtained  by  small  mass  of  fusible  section  and  sub¬ 
stantial  arcing  terminals' of  higher  melting  point 
copper. 

Individual  Testing  Assures  Extreme  Accuracy. 

Not  one  in  a  hundred,  or  one  here  and  there,  but 
every  link  is  individually  tested.  Electrical  tests 
assure  accurate  rating.  Strain  tests  assure  mechan¬ 
ical  strength. 

Extra  Flexible,  Tinned  Leader 

assures  ease  of  operation,  good  appearance,  freedom 
from  corrosion. 

Convenient  flat 

no-roll  water-resistant  cartons  hold  five  links  in  indi¬ 
vidual  compartments. 


For  Complete  Information  and  Help  on 
fusing,  discuss  your  problem  with  the  L-M  Field 
Engineer.  He  has  ample  information  and  broad 
experience. 

If  you  prefer,  write  for  the  information  you  need. 
If  you  are  concerned  with  coordination,  ask  for 
the  very  complete  technical  bulletin,  "Fuse  Co¬ 
ordination".  Address  LINE  MATERIAL  CO.,  Mil¬ 
waukee  1 ,  Wisconsin. 


LINE  MATERIAL 

FUSE  CUTOUTS  e  FUSE  LINKS 

L-M  OfSrfJSUrfON  iOUI^MiNT  INCLUDtS:  Dltfributien  Transformtrt  •  Fut«  Cv«*utt  mnd  Fut«  Unht  •  LiuMning  Arratlart 
OH  Switch*!  •  Pol*  Lin*  Hordwor*  •  Lin*  C*n«lrw<tl*n  Sp*ci*lll*t  •  Undorground  E^uipmont  •  Fibr*  Conduit  ■  Str**t  Lifhfing  Egulpmont 


Die-Cast  Construction:  L-M  tin  links,  in  the  25 
to  100  ampere  sizes,  both  strain  and  spring  types, 
are  made  in  the  exclusive  L-M  die-cast  construc¬ 
tion  in  which  the  fusible  section  is  die-cast 
around  the  strain  wire  and  onto  the  fuse  button 
and  leader. 


Tin  or  Silver?  L-M  Makes  both 

Each  type  has  desirable  characteristics.  Tin 
with  a  lower  melting  point,  is  ideal  for  both 
overload  and  short  circuit  protection;  silver  is 
desirable  for  short-circuit  protection  only. 


Spring  or  Strain  Types? 
L-M  Makes  both 


SPRING  type  with  tin  (1  to  50 
amps.)  or  silver  (5  to  50  amps.) 
fusible  section:  The  spring  is 
helpful  in  these  smaller  sizes  to 
extinguish  the  arc  more  rapidly. 


STRAIN  type  with  tin  (5  to  200 
amps.)  or  silver  (60  to  100 
amps.)  fusible  section:  Here  the 
arc  is  heavy  enough  to  force  the 
gases  from  the  fibre  tube  rapidly, 
and  blow  the  arc  out  quickly. 


Mechanical  Strength. 

Fusible  section  is  protected  against  mechanical  dam¬ 
age  by  fibre  (not  paper)  tube— able  to  withstand 
handling,  shipping,  etc. 


Ideal  Speed 

— fast  enough  to  coordinate  well  with  breakers;  slow 
enough  to  coordinate  well  with  other  fuses. 


fullcr 
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INDUSTRIAL  FINISHES  DIVISION 

Advanced  research  and  product  ual  production  finishes  problem 
control  contribute  to  our  record  gets  the  undivided  attention  of 
of  delivering  specific  finishes  for  our  technicians  and  sales- 
f^pecific  purposes.  Your  individ-  service  men. 


PLANT  MAINTENANCE  DIVISION 

Now— better  than  pre-war  ex-  “Color  Engineering” — it’s  the 
terior  and  interior  finishes  for  modern  way  to  reduce  plant 
w«)oils,  metals,  brick,  concrete  working  hazards,  increase  plant 
or  stucco.  And  investigate  working  morale. 
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FULLER 

laboratories,  factories  ond 
inventories  strategically 
placed  to  give  prompt  service 
to  all  Western  Industry 


i;  0 


Call  Fuller  first!  From  there  on  out  it’s  up  to 
us — and  we  like  it  just  that  way. 


J^eadership  through  “Research 


Pick  up  your  phone — call  FULLER— and  right 
then  you  have  working  for  you  one  of  the 
finest  groups  of  paint  chemists  in  the  country. 


If  it’s  one  of  hundreds  of  Fuller’s  standard, 
high-quality  items — Fuller  trucks  load  from 
warehouses  near  you.  If  it’s  a  Sj^cial  specification 
for  a  tough  finishing  job — you  have  immediately 
available  all  the  knowledge,  skill  and  attention 
of  the  West’s  foremost  paint  product 
technicians. 


W.  P.  FULLER  &  CO. 


Foctories  in  San  Francisco ...  Los  Angeles ...  Portland 
Branches  and  Warehouses  throughout  the  West 


And,  Gentlemen,  that  means  something  for 
every  Western  manufacturer! 
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NASON 


An  interesting,  informotive  sound  film 
on  lighting  trends,  soles  methods,  po¬ 
tential  markets.  Moke  a  dote  soon  with 
the  friendly  Leader  representative  in 
your  orea  to  see  and  hear  this  new  film. 


^L_>|ducators  everywhere  agree  that  in  all  branches  of  educa¬ 
tion— the  vocational  schools,  the  halls  of  learning  in  prominent 
universities,  even  in  the  little  red  school-houses— there  is  a  crying 
need  for  better  classroom  lighting. 

Leader  has  met  this  challenge  to  the  lighting  industry  by  extensive 
research  and  careful  design  of  fluorescent  fixtures  for  educational 
use.  For  better  lighting  to  safeguard  the  sight  of  America’s  youth— 
for  fixtures  with  lower  surface  brightness  that  raise  the  level  of 
light  above  the  students’  eyes— Look  to  Leader. 


Only  better  electrical  wholesalers  and  contractors 


distribute  and  install  Leader  fluorescent  fixtures. 


6129  NORTH  BROADWAY  •  CHICAGO  40,  ILLINOIS 

WEST  COAST  FACTORY  •  2040  LIVINGSTON  ST.,  OAKLAND  6,  CALIFORNIA 
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New  York  54,  N.  Y. 

IN  CANADA}  Canadian  Lin*  MatariaU,  limited,  Toronto  13 

WESTERN  RRANCH  •  VERNON,  CALIFORNIA 


For  aluminum  to  aluminum  connections, 
the  SERVIT  is  furnished  in  either  the  forged 
aluminum  alloy  type  KSA,  or  the  plated 
copper  alloy  SERVIT  KSL.  Thus  the 
popular  SERVIT  is  available  for  all  con¬ 
ductors,  and  any  combination  of  conductors! 
Send  for  complete  information. 


*Burndy  COPRAL  bi-metallic  uashers  can  be  pur- 
'  chased  separately,  and  used  with  SERVITS  where 
required. 


ALUMINUM 


or 


runs 
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JOHNNY  CAPACITOR’S 


FROM  KVAR  TRANS 


iTl  1  I 


EQUAL  Vs  OF  YOUR 


1 


KILOVAR  ECONOMICS 


•Electrical  West 


advantages  of  applying  capacitors  to  your  sys¬ 
tem  .  Or  write  to  Apparatus  Dept.yGeneral  Electric 
Company  y  Schenectady  5,  N.  Y. 

LOTS  OF  COMPANIES  ARE  DOING  IT  NOW  I 

There  are  8  million  kilovars  of  capacity  in¬ 
stalled  throughout  the  country.  Typical  of  the 
companies  now  taking  advantage  of  on-the- 
spot  kilovar  generation  are  Oklahoma  Gas 
and  Electric  Company,  with  capacitors  equal 
to  20  per  cent  of  their  peak  load;  Public  Serv¬ 
ice  Company  of  Northern  Illinois — 10%; 
Public  Service  Electric  and  Gas  Company — 
16%;  Illinois  Power  Company — 18%.  Why 
not  use  capacitors  as  an  economic  tool  'm  your 
system  planning. 


With  load  increases  eating  into  reserve  carry¬ 
ing  capacity — and  with  costs  of  both  fuel  and 
equipment  going  up — the  losses  caused  by  kilovars 
are  now  more  costly  than  ever  before? 

Energy  losses  due  to  kilovar  transportation 
can  actually  exceed  1  5  of  your  domestic  load. 
Reducing  these  losses  by  supplying  on-the-spot 
kilovars  from  capacitors  offers  exceptional  sav¬ 
ings  and  advantages  today,  for  these  reasons: 

1.  Capacitors  are  now  low  in  cost — less  than 
$10  per  kilovar  installed. 

2,  Increased  system  capacity  is  made  avail¬ 
able  immediately,  as  soon  as  on-the-spot 
kilovars  are  supplied. 


That  is  the  dollars  and  cents  side  of  the 
story.  Important  system  improvements  also 

I —  ^  -]  rcsuli.  Voltage 

cuits  are  cleared  for  carrying  increased  pay 


a  matter 


1.  Total  energy  losses  generally  approximate 
your  domestic  load. 

2.  Ratio  of  copper  losses  to  total  energy 
losses  approximate  50%. 

3.  At  80%  Power  Factor,  60%  kilovars  are 
flowing. 

4.  The  %  of  copper  losses  due  to  transport¬ 
ing  kilovars  is  therefore  =36%. 

5.  Therefore  36%  of  50%  equals  18%  (or, 
in  round  numbers,  1/5  of  your  domestic 
load). 


Your  General  Electric  representative  will 
glad  to  explain  in  further  detail  the  specific 


GENERAL 


ELECTRIC 


407-118-6700 


MAYDWELL  &  HARTZELL 


PORTLAND 


LOS  ANGELES 
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/Agriculture  being  the  life-blood  of  many  in¬ 
dustries,  Idaho  is  particularly  fortunate  in  that 
respect.  World-famous  for  the  Idaho  potato,  it 
has  developed  many  other  agricultural  activi¬ 
ties.  Grains,  vegetables,  fruit . . .  cattle  and  sheep 
are  produced  in  abundance.  Dehydration,  frozen 
foods  processing,  dairying,  canning  and  packing 
are  among  the  state’s  flourishing  industries. 

For  non -agricultural  industries,  Idaho  is  en¬ 
dowed  with  rich  veins  of  minerals.  Numerous 
manufacturers  of  stone,  clay  and 
glass  products  have  established 
plants  in  Idaho.  Lumber  for 
building  and  wood  products  is 
available.  Unsurpassed  rail  trans¬ 
portation  is  provided  by  Union 
Pacific. 

As  a  vacation  region,  Idaho  has 
a  wonder-world  of  its  own  in  Sun 
Valley  .  .  .  year-’round  sports 
center . . .  the  world  famous  prim¬ 
itive  area  .  .  .  and  in  the  scenic 
surroundings  of  Payette  Lake. 

Idaho  is  a  young  thriving  state, 
ripe  for  further  industrial  devel¬ 
opment.  It  offers  good  living  and 
working  conditions,  good  schools, 
splendid  cultural  advantages  .  .  . 
and  its  energetic  citizens  assure 
newcomers  of  a  true  western 
welcome. 


valoabU 

mine^es 
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nderlands 


gXPANSlONj|i 


One  of  a  series  of  ad¬ 
vertisements  based 
on  industrial  oppor- 
tunitiesin  the  states 
served  by  the  Union 
Pacific  Railroad. 


't/rsit 


jjc  Address  Industrial  Department,  Union 
Pacific  Railroad,  Omaha  2,  IS'ebraska, 
for  information  regarding  industrial 
sites. 


THE  STRATEGIC  MIDDLE  ROUTE 


trolley  ride 


■powER 'ravels  with  the  job  when  your  cranes,  hoists  and 
portable  tools  are  electrified  by  BullDog  Industrial 
Trol-E-Duct. 

It  takes  only  an  eight-ounce  pull  to  put  power  at  a 
♦  workman’s  elbow — with  no  danger  from  entangling  exten- 

sion  cords  and  no  possibility  of  accidental  contact  with 
"live”  wires. 

•  The  moving  trolleys,  collecting  current  from  bus  bars 

li'i  enclosed  in  a  rigid  steel  duct,  provide  a  source  of  power 
i  that  is  safe,  convenient  and  economical. 

Slotted  its  entire  length.  Industrial  Trol-E-Duct  provides 
a  continuous  electrical  outlet  that  completely  eliminates  the 


need  of  rewiring  or  adding  new  fixed  outlets.  Maintenance 
costs  are  minimized,  because  all  current-carrying  bus  bars 
are  firmly  supported  in  the  duct  casing  and  long  extension 
cords  are  unnecessary. 

Your  plant  can  have  all  the  advantages  of  this  modern 
electrical  distribution  system  if  you  consult  a  BullDog 
Field  Engineer  right  away.  He’ll  give  you  full  technical 
information  and  show  you  a  BullDog  installation  near 
your  own  plant.  Or,  if  you’d  like  descriptive  literature, 
write  BullDog  direct. 

*With  BullDog  Industrial  Trol-E-Duct 


BULLDOG 

ELECTRIC  PRODUCTS  COMPANY 


BullDog  manufactures  Vacu-Break  Safety 
Switches  —  SafToFuse  Panelboards  — 
Superba  and  Rocker  Type  Lighting 
Panels  —  Switchboards  —  Circuit  Master 
Breakers  —  "Lo-X"  Feeder  BUStribution 
DUCT  —  "Plug  -  in"  Type  BUStribution 
DUCT — Universal  Trol-E-Duct  for  flexible 
lighting— Industrial  Trol-E-Duct  for  port¬ 
able  tools,  cranes,  hoists. 


Detroit  32,  Michigan.  Field  Offices  In  All  Principal  Cities.  In  Canada:  BullDog  Electric  Products  of  Canada,  Ltd.,  Toronto. 

CONSULT  THE  FOLLOWING  PACIFIC  COAST  REPRESENTATIVES: 

Coast  Electric  A  Manufacturing  Co.  Safety  Switchboard  Company  Mullenbach  Electrical  Manufacturing  Co. 

1720  N.  E.  Sixth  Avonue  Tel.  Garfield  2844  1445  Stevenson  St.  Tel.  Hemlock  2470  2300  East  27th  Street  Tel.  Jefferson  2224 

Portland,  Oregon  San  Francisco,  Colif.  Los  Angeles,  Calif. 
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Ruptair  equipped  Metal-Clad  switchgear 
is  easy  to  inspect  .  .  .  contacts  automati¬ 
cally  disconnect  when  unit  is  lowered 
for  inspection. 


SAFE,  DEPENDABLE  protection  for  4000  hp  syn¬ 
chronous  motors  is  provided  in  this  station  by  Allis- 
Chalmers  Ruptair  equipped  Metal-Clad  switchgear. 
Ruptair  circuit  breakers  with  capacities  of  100,000  kva 
are  designed  for  starting  duty.  Incoming  line  units, 
with  capacities  of  1 50,000  kva,  protect  the  equipment 
against  short  circuits. 

This  installation  is  an  excellent  example  of  the  mod¬ 


ern  and  reliable  switchgear  you  can  expect  when  you 
bring  your  switchgear  problems  to  A-C. 


All  'ts-Chalmers  pioneered  the  development  of  Metal- 
Clad  switchgear  and  today  builds  a  complete  line  for 
all  applications.  The  next  time  you’re  faced  with 
switchgear  problems,  call  your  nearest  A-C  office  or 
write  to  Allis-Chalmers,  Milwaukee  1,  Wis. 

A  2231 

RUPTAIR...  MAGNETIC 

magnetic  air  _ TkVTA  AIR.  A  ■  C 

type;  inter-  trademark 

rupting  co-  ■  ||r~^^  Huptair.  Ca¬ 
pacities:  50.-  D - 1  |u  ij  parities;  50,- 

000  up  to  f - Hfedr  000  to  250,- 

250,000  kva.  000  kva. 


oil  —  A-C 

trademark 
Ruptor.  Ca¬ 
pacities;  50- 
000  to  500,- 
000  kva. 


AIR  BLAST 
available  in 
interrupting 
capacities 
from  250,- 
000  kva  ta 
500,000  kva. 


^(D3SOT3iT  * 
to  Industry 

THAT  MADS  .p'l 

^America  Great 


AlLIS-CHAliWERS 


of  ^  Big  3  m  Soctric  Power  Si^iqNiieiit  —  Biggest  of  AH  in  Range  of  htdusfrioi  Products 
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PAPER  INSULATION 


ANACONDA  WIRE  AND  CABLE  COMPANY 


25  Broadway,  New  York  4,  N.Y. 


Sales  Offices  in  Principal  Cities 


C  B  PAPER  TAPE  OVER  INSULATION 


COPPER  SHIELDING  TAPE 
INTERCALATED  WITH  CB  PAPER  TAPE 


C  B  PAPER  (OR  PLAIN  PAPER)  FILLERS 

CB  PAPER  BINDER  TAPES 

F-3  ALLOY  SHEATH 

*CB  =  CARBON  BLACK 

TrocU-Mork  R*gitl*re<l 


I  PERDURABLE 
"*  INSULATION 


CONDUCTOR 


CB  PAPER  TAPE  OVER  CONDUCTOR 


^  INDEFATIGABLE 
SHEATH 


Also  available  in  single-conduc¬ 
tor,  multi-conductor  belted  and 
multi-conductor  shielded  cable 
with  metal  binder  tape. 


c/^uic»»ec^  TYPE  CB*  CABLE 

FOR  HIGHER  LOADING 


nnN<(TRiinTinN 
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AND  F-3  ALLOY  SHEATH 

AND  LONGER  LIFE 


ADVANTAGES 


1.  PERDURABLE  INSULATION 

ELIMINATES  IONIZATION  (  CORONA)  DISCHARGES 


INCREASES  INSULATION  STABILITY 


CONDUCTOR  SHIELDED 
Foil-BocKed  Poper  Tope 


STANDARD  STRAND 


AGING  AT  125  C  INITIAL  I  5  DAYS  15  DAYS 


OSCILLOGRAMS  OF  INTERNAL  CORONA  AT  2  X  OPERATING  VOLTAGE,  25 C 


2.  RESILIENT  BINDER 


CUSHIONS  SHEATH 

CONDUCTS  RADIALLY 

WITHSTANDS  MECHANICAL  STRESSES 


I 


METAL  BINDER 


RESILIENT  BINDER 


Dummy  Manhole  Tests  by  a  Large  Utility 
1/2  Inch  Movement,  70  Seconds  per  Cycle 


AVERAGE  LIFE  TO  SHEATH  FRACTURE  -  CYCLES 


3.  INDEFATIGABLE  SHEATH 


GREATLY  INCREASES  SERVICE  LIFE 

RESISTS  SLOW-BENDING  FATIGUE,  CREEP  (EXPANSION),  BURSTING,  ABRASION.  VIBRATION,  FATIGUE 
REMAINS  STABLE -PROCESSES  SATISFACTORILY 


Dummy  Manhole  Tests  by  a  Large  Utility 
1/2  Inch  Movement,  70  Seconds  per  Cycle 


AVERAGE  LIFE  TO  SHEATH  FRACTURE  -  CYCLES 
R«f«r*ncas;  AlEE  Tachnical  Papari  40-121,  44-115  and  47-91 — Raprinfs  availabla  upon  raquait. 


SANGAMO 

ELECTRIC  •  COMPANY 

SPRINGFIELD  •  ILLINOIS 
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GIVES  FACTS  FOR  DESIGNING  RATES 


To  BE  SOUND,  rates  must  compensate  for  all  costs,  should  develop 
profitable  markets,  should  not  be  discriminatory,  and  should  be  applicable  to 

loads  widely  varying  in  character.  Best  rate  design  is  based  on  facts.  Only 
measured  facts  are  known  facts.  Sangamo  Lincoln-Type  Graphic  Demand 
Meters  provide  accurate  information  as  to  the  magnitude  of  demands, 
the  time  at  which  the  demands  occur,  and  their  duration.  Other 

Sangamo  Demand  Instruments  are  available  in  on  extensive 
line — designed  for  your  particular  needs. 


TYPE  CCW  TYPE  CCW 

(Portable)  ( Switchboard ) 

Sangamo  Lincoln-Type  CCW  Portable  and  Switchboard 
Graphics  are,  respectively,  top  connected’ tor  temporory 
or  test  instaMations,  and  back  connected  for  panel 
MKRsnting. 


V  TYPE  CCW 

■  (with  terminal  chamber  on  bottom) 

Songomo  tincoln-Typc  CCW  Graphic  Demand  Meter  provide* 
eni  oecufote,  rsliable,  ond  economicol  means  wherever  a 
tmcetd  of  the  time  and  duration,  os  well  os  the  magnitude,  of 
denMMd:  Is  r«M|iiir&d.  A  wide  variety  of  indicating  instrument* 
ris  Qvailobis. 


Also  for  REMOTE  ADJUSTMENTS 


alleiC-bAdley 


RELIABLE — Timing  is  always  consistent 
because  the  operation  of  this  relay  is 
electronically  controlled  and  does  not 
depend  upon  any  mechanical  action. 

EASY  ADJUSTMENT-Timingis 

adjusted  by  a  simple  turn  of  a  knob  to 
the  desired  calibration.  The  relay  will 
always  reset  to  this  adjustment. 

UNAFFECTED  BY  VOLTAGE 

—  Line  voltage  changes  of  10%  or  less 
have  no  effect  on  the  timing  operation. 


REMOTE  ADJUSTMENT-Timing 

control  potentiometer  and  dial  may  be 
removed  as  a  unit  and  mounted  sep¬ 
arately  for  control  from  a  distance. 

INDUSTRIAL  RELAY-A  rugged 

A-B  industrial  type  solenoid  relay  is  used 
for  switching,  eliminating  a  common 
source  of  electronic  timing  relay  trouble. 

VIBRATION-PROOF  — The  chas¬ 
sis  has  rubber  mountings  which  isolate 
the  relay  from  vibration  and  shock. 


ELECTRONIC 
TIMING  RELAY 


A  Rugged  Timer  that  Provides 
Accuracy  under  Frequent  Service 


cuniiMC 

•u.-»M-SCR  __ 

©  WARNING  ♦ 

MXOW  to  UCOHOt  WAIW  UP 
IMT  KfCXf  ndSI  OPtMTOl 
OOCOMMCCr  rows*  KPOMt 

CHANUMb  njats 
uw  SOI  on  SOSO 
THT«*TnoN  Tuee. 

ua  WUT  a  m. 


TIME  DELAY 

MAXIMUM  HMEDBSEC. 
OECRCASe  *0  WCRCASC I 

/  \ 


6  KX) 

PER  CENT  OF  MAXIMUM  TIME 
ALLEN-BRADLEY  CO.  L 

MH.WAUKEE.  WISCONSIN  |V 


This  new  Allen-Bradley  electronic  timing 
relay  is  designed  primarily  for  machine 
tool  and  other  applications  where  an  ac¬ 
curate  timer  is  required  for  frequent  serv¬ 
ice.  It  has  a  range  of  20  to  1,  and  is  pro¬ 
vided  in  eight  timing  ranges,  with  from 
one-half  second  up  to  two  minutes  maxi¬ 
mum  time  delay.  The  reset  time  is  approx¬ 
imately  1  10  of  the  maximum  time  delay. 

The  new  Bulletin  852  A. C.  Timing  Relay 
possesses  a  high  degree  of  flexibility.  It 
can  be  recycled  rapidly  over  long  periods 
without  affecting  its  performance  in  any 
way.  The  relay  can  be  furnished  with  two 
normally  open  contacts,  two  normally  closed 
contacts,  or  with  one  normally  open  con¬ 
tact  and  one  normally  closed  contact.  Write 
for  complete  information,  Allen-Bradley 
Co.,  1  3 1  6  S.  Second  St.,  Milwaukee  4,  Wis. 


ENCLOSED  VIEW 


^QUAUnj 


''^ULtCTIH 


]w*OtE> 

ro 


Quality 


amsK 


RELIABLE  ALLEN-BRADLEY 


T/mme  xa/tK 


Bulletin  848 

FLUID  DASHPOT  TIMING  RELAY 

This  magnetic  type  relay  is  simple,  dependable  in  operation,  and 


inexpensive.  It  can  be  used  in  many  applications  where  reliability 
is  more  important  than  exactness  of  timing.  With  the  new  dashpot 
fluid  used  in  this  relay,  operation  at  ambient  temperatures  from 
+  120F  to  — 30F  is  possible  without  undue  variations  in 
timing.  Has  an  adjustable  range  from  2  to  20  seconds. 

Available  for  a-c  or  d-c,  in  single-pole  construction  with 
either  normally  open  or  normally  closed  contacts. 


Bulletin  849 
PNEUMATIC  TIMING  RELAY 

This  solenoid  type  timing  relay  utilizes  an  adjustable 
pneumatic  dashpot  for  controlling  the  tripping  time. 
It  has  a  range  of  from  second  to  180  seconds  and  an 
accuracy  of  approximately  ±  10%.  While  it  has  neither  the 
accuracy  nor  the  long  timing  range  of  a  motor-driven 
timer,  it  is  extremely  reliable,  and  will  give 
unusually  good  performance  in  timing  most  production  cycles 
and  similar  machine  tool  applications.  The  relay  is 
designed  for  25  to  60  cycle  operation,  and  has 
a  single-pole,  double  throw  switch. 


Bulletin  850 

MOTOR-DRIVEN  TIMING  RELAY 


Designed  for  timing  comparatively  long  intervals  with  a  high  degree 
of  accuracy.  Can  be  furnished  in  several  ranges  with  maximum  time 
delays  of  from  1  to  15  minutes.  Variations  in  time  between 
successive  operations  are  less  than  1%  of  the  full  scale  range. 

For  a-c  pilot  control  service  only.  The  single-pole  switch 
can  be  connected  for  normally  closed  or  normally  '  ,  ^ 

open  operation.  Provides  excellent  service  where  high  speed 
recycling  is  not  required. 


WRITE  FOR  DESCRIPTIVE  BULLETINS 

Allen- Bradley  Co.,  1316  S.  Second  St.,  Milwaukee  4,  WIs 


ALLEN-BRADLEY 

■  I  iil  ■ 

M  O  TO  R  CONTROL 


1 


^  MARSHY  soil 


CINDERS 
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When  transite  ducts  go  in,  cableway 
costs  go  down.  As  the  five  reasons  below  will 
show— Transite  Ducts  are  easier  to  install, 
require  less  maintenance,  last  longer  and  make 
cable  insertion  and  replacement  easier. 


PSRMANENTIY  SMOOTH  BORE..  .  makes 

long  cable  pulls  and  replacements  easy. 
Danger  of  damage  to  cables  is  minimized. 


IMMUNE  TO  EIEGROIYSIS  .  .  .being  en¬ 
tirely  inorganic  and  non-metallic,  Johns- 
Manville  Transite  Ducts  are  not  affected  by 
electrolysis  or  galvanic  action. 


INSTALLED  . . .  long,  lightweight 

lengths  and  simple  assembly  method  assure 
rapid  installation. 


INCOMBUSTIBLE  ...  won  ’t  contribute  to 

formation  of  smoke,  gases  or  fumes.  If  burn¬ 
outs  occur,  these  inorganic  ducts  provide 
maximum  protection  to  adjacent  cables  and 
permit  easy  removal  of  damaged  conductor. 


RESISTANT 


because  Tran¬ 
site  is  inorganic,  it  is  unaffected  by  corrosive 
soils.  Made  of  asbestos  and  cement  compressed 
under  great  pressure,  a  construction  which 
provides  permanence  and  strength. 


Write  for  Data  Book  DS-410,  Johns- 
Manville,  Box  290,  New  York  16,  N.  Y. 


Johns-Manville  TRANSm DUOS 

CONDUIT  for  use  without  concrete 
NOR  DUCT  for  concreting  in 


There  is  an  office  near  you 


LIGHTER  \ 
AUXILIARY 
ARM--EASIER 
TO  ATTACH 
LESS  BULKY 


^NEW--CHAIN  ^ 
TIGHTENER 
--WITH  SAFETY 
LOCK  — EASIER 
L  TO  APPLY  i 


DEAD  END 
STRAIN 
CARRIER-- 
20% 
LIGHTER 


WIRE  TONG 
SADDLE  & 
CLAMP 
2’/j  to  4  Lbs. 
^  LIGHTER 


LIGHTER 'STRONGER 

MechankcJly  Improved 


The  A.  B.  Chance  Company  presents  an  out¬ 
standing  contribution  to  the  electrical  industry 
—a  complete  new  line  of  lighter,  stronger, 
safer,  mechanically  improved  maintenance  tools 
with  heat-treated  aluminum  alloy  fittings— the 
biggest  improvement  in  “Hot  Stick”  history! 

The  line  has  many  new  features  that  simplify 
operation  and  increase  the  versatility  of  the 
tools  without  increasing  their  weight.  Every 
new  tool  has  been  proven  stronger  than  the  old 
design  with  heavy  bronze  fittings.  All  castings 
are  rigidly  inspected  and  production  samples 
are  regularly  X-ray  tested  to  guard  against 
defects.  All  wood  poles  are  voltage  tested,  to 
assure  utmost  safety,  both  before  and  after 
fittings  are  applied.  Chance  Hot  Line  Tools  are 
now  easier  to  use,  faster  in  use,  more  versatile 
and  more  reliable  than  ever  before. 


i  . 

^  ~  r  Chance  heat-treated  aluminum  castings  were  used  in* 

i  i  ARMY  AND  NAVY  FIGHTER  AND  BOMBING  PLANES  THROUGH- 

i  *  OUT  THE  WAR ...  THE  SAME  MANUFACTURING  AND  TESTING 

■  METHODS  ARE  USED  IN  MAKING  CHANCE  TOOLS  TODAY 

^  sfeyL.  _  - 


GRIP-TREAD 
WILL  NOT  TEAR 
L  OR  PEEL  OFF  i 


^  PLATFORM^ 
WITH  NEW 
TWIN  BRACE  & 
CHAIN  TIGHT- 
ENER--5to7 
^Lbs.  LIGHTER^ 
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In  "JfOT  STICK"  History!. . 
with  I M  Ijiii]  Alloy  Fittings 

(HEAT-TREATED)* 


^^^WIRE  TONgV 

J  POLE  SPLICE 

--increased! 

I  WEIGHT  r 

^HIa^capacityI 

fcCUT  IN  HALF^r. 

^^K~LiGHTER--  J 

A- '  ■ ' 

hm 

NEW-- 

^^^^TRONGER^ 

'NEW--CHAIN’ 
TIGHTENER 
FOR  ALL  POLE 
.  ATTACH- 
W.  MENTS  A 


Reduced  Weight  Makes  Hot  Line  Work 
FASTER  •  EASIER  •  SAFER 


Linemen,  foremen,  superintendents  and  safety  directors  who  have  handled  these  new 
Chance  tools  are  enthusiastic  about  the  many  points  of  superiority  they  offer  over  all 
previous  hot  line  tools. 

Amazing  weight  reduction,  with  increased  strength  is  made  possible  through  the 
use  of  cast  aluminum  alloy  fittings.  Tests  prove  that  a  very  slight  difference  in  the  weight 
of  a  tool  head  makes  a  considerable  difference  in  the  effort  required  to  handle  the  tool 
from  the  butt  end.  This  reduced  weight  minimizes  fatigue  and  helps  linemen  do  their 
work  more  quickly  and  efficiently  and  with  less  effort. 

Some  of  the  outstanding  features  of  the  new  tools  are  indicated  in  the  illustrations 
above.  Extra  strength — reduced  weight — improvements  in  design — all  mean  faster, 
easier,  safer  line  maintenance  work.. 

Chance  Aluminum  Alloy  Fitted  Tools  are  now  in  production  and  will  be  available  soon. 


cenTRflLifl,  missouRi  •  snn  fRnncisco,  cflUFORnm 


STR 
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Wiring  Briefs  from 
your  G-E  Distributors 


Are  you  familiar  with  the  great  variet)  of 
products  in  General  Electric’s  full  line 
of  wiring  devices  }  Do  you  know  the  inter¬ 
esting  features  that  help  to  make  them  easy 
to  use  and  easy  to  sell.’  Keep  an  eye  on 
this  column,  and  you  may  discover  a  lot 
of  useful  facts  and  information.  We’ll  keep 
dishing  them  out  for  you. 


Here’s  the  switch  for 

nurseries,  theaters,  and  n  - 

other  places  where  LJ  B  | 

silence  is  important.  So 

quiet  that  you  can’t  ■sl-' 

hear  it  operate,  this  ^ 

silent  General  Electric  ! 

mercury  switch  has  no 

moving  parts  to  wear 

out.  It’s  a  top-quality  product  that  goes  a 

long  way  in  pleasing  your  customers. 


How  often  have  you  had  customers  com¬ 
plain  because  of  faulty  power  cords  on 
lamps  and  appliances?  General  Elec¬ 
tric’s  durable  Flam- 
enol*  cord  sets  put  a 
stop  to  these  com- 
plaints,  because  they  W  ^  w 
practically  never  wear 
out.  Strong,  age-defy- 
ing,  easily  cleaned 
Elamenol  cords  are 
equipped  with  molded-  7 

on  plastic  plugs  that 
are  virtually  indestructible. 

Preassembled  at  the  factory,  Elamenol 
cord  sets  are  supplied  with  conductors 
stripped  for  speedy  installation.  Use  them 
on  all  light  appliances,  to  add  the  extra 
evidence  of  quality  that  is  the  hallmark  of 
General  Electric  —  and  your  best  bet  for 
satisfied  customers. 


This  Name 

shows  him  what 
convenience 


means 


This  man  is  looking  at  a  convenience  outlet.  He  once  thought  that  only  a  cus¬ 
tomer  would  find  it  “convenient.”  But  now  that  he  has  changed  to  General 
Electric,  he  has  discovered  that  easy  handling  and  easy  installation  give  extra 
meaning  to  that  term.  He  has  learned  that  this  outlet,  GE  2679  —  and  a  wide 
variety  of  other  General  Electric  wiring  devices  —  have  been  designed  to  help 
make  his  job  less  difficult.  Plaster  ears  are  included  to  make  mounting  simpler. 
T-slots  provide  extra  leeway  in  positioning.  Durable  brown  or  ivory  color  body 
improves  appearance,  and  assures  long  service.  Even  more  important,  a  wide 
range  of  sizes,  types,  and  capacities  allows  him  to  select  the  proper  outlet  for 
any  job  from  a  single  source  of  supply. 

But  the  real  convenience  comes  when  this  man  (and  thousands  like  him) 
mentions  the  name  behind  the  product  —  General  Electric.  It  gives  customers 
extra  faith  in  his  good  judgment.  It  helps  him  to  be  sure  that  the  wiring  he 
installs  will  give  long-term  service.  And  it  makes  it  easy  to  order  with  confidence 
any  item  in  the  full  line  of  wiring  devices.  Just  say  G.E.,  and  he’ll  agree. 


Rural  America  is  "going  electric’’  fast.  And 
now  is  a  good  time  to  remind  you  that 
General  Electric  makes  a  complete  line  of 
surface  wiring  devices 
to  help  you  get  a  share  . 
of  the  profitable  farm  I  y,  ,, 

"’•■'ing  business.  G-E 


wiring  business.  G-L  »  / 

surface  wiring  devices 

are  strong,  light,  easy 

to  install,  and  popular  111 

everywhere  for  farm 

buildings,  camps,  ga-  ' 

rages,  warehouses,  or 

temporary  wiring.  Let  us  give  you  a  dc 

scriptive  folder. 


If  you  want  additional  information  or 
these,  or  other  G-E  Wiring  Devices,  ask  us 
—  your  G.E.  Merchandise  Distributor  —  or 
write  to  Section  D60-525,  Appliance  anc 
Merchandise  Department,  General  Electrii 
Company,  Bridgeport  2,  Connecticut. 


WIRING  DEVICES  by 

GENERAL  ^  ELECTRIC 

say  and  he^ll  agree 


Tradt-mark  Reg.  U.  S,  Pst.  Off. 


V."BecttO* 
<  eecuod' 

CondW'O*'* 

CoodW'on* 

Oie\ec«'‘^; 


k\stonc« 


i%once 


C''*  AoV. 


10 

[•< 

Si 


You  can  immediately  secure  Sllh 
cone  Yand^ed-¥lb9^glas  electrical 
lasul^dn  which  meets  the  property 
values  listed: 


r»v».  •■.■.• 

jrt>  _  15"C- 

k-AS’’*  i75°C. 

- a05*C.  • 

l3hou«o*  5./.  R.H. 

nston' 


A  500 

A  000 


A  500 

A  000 


A  400 

900 


For  slot  insulation,  coil  and  cable  wrapping  —  for 
igh  frequency  equipment,  transformers,  and  genera* 
—  for  relays,  rheostats,  and  resistors  —  as  well  as  for 
host  of  other  electrical  parts  subjected  to  elevated  tern- 
er?nires.  Silicone  Varnished  Fiberglas  is  unequalled. 
'  stigate  its  use  for  your  insulation  problems.  Write 
y  for  samples. 


IRVINGTON 

VARNISH  &  INSULATOR  CO. 
Irvington  11,  New  Jersey 


*T.  M.  >.g.  U.S.  fat.  Off.  b,  OwMt.Cerning  fibarglat  Corporation 


MELTING  TIME  IN  SECONDS. 
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PERCENT  OF  AMPERE  RATING. 

Three  speeds  in  fuse  links:  Type  F  pro¬ 
vides  dependable  slow  operation;  Type  M, 
moderate  speed  in  operation,  and  Type  X, 
high  speed  operation.  Note  that  all  three 
links  provide  equal  low  overload  protection. 


Southern  States 


PRECISION 


Fuse  Links 


No  matter  what  design  .  .  .  what  alloy  ...  is  used  to  reach  it, 
the  Time-Current  Curve  in  your  fuse  link  is  the  characteristic  which 
means  dependable  co-ordination!  For  over  15  years  operating  en 
gineers  have  relied  on  Southern  States  soldered  element  fuses  for 
protection  against  both  high  current  faults  and  low  current  overloads. 


Through  the  use  of  a  solder  alloy  located  in  the  center  of  the 
link,  Southern  States  fuse  links  provide  highly  reliable  protectioi 
against  low  overloads.  This  soldered  joint  is  not  simply  a  construc¬ 
tion  feature,  but  it  is  a  distinct  element  in  the  establishment  of  the 
desired  Time-Current  Curve. 


Southern  States  fuses  are  arailable  in  three  speeds,  pro 
viding  greater  flexibility  for  co-ordinating  with  breakers  or  other 
fuses.  All  NEMA  “N,"  100%  Rated  Links,  these  fuses  are  available 
in  the  universal  type,  adaptable  to  practically  all  expulsion  fux 
holders.  Deliveries  from  stock  in  most  standard  ratings. 


A  Write  TODAY  for  our  booklet 
“Fuse  Characteristic  and  Co-Ordi- 
%  nation  Data."  Address  your  inquiry 
-  to  Box  473,  Hampton,  Georgia. 


to  Box  473,  Hampton,  Georgia. 


Equipment  Corp. 


HOME  OFFICE  AND  FACTORY  - - ^  HAMPTON,  GEORGIA 

REPRESENTATIVES  IN  FOLLOWING  CITIES: 


BIRMINGHAM,  ALABAMA 
LOS  ANGELES,  CALIFORNIA 
SAN  FRANCISCO,  CALIFORNIA 
DENVER,  COLORADO 
WASHINGTON,  D.  C. 
JACKSONVILLE,  FLORIDA 
MIAMI,  FLORIDA 
ATLANTA,  GEORGIA 
EVANSVILLE,  INDIANA 
VALPARAISO,  INDIANA 


LOUISVILLE,  KENTUCKY 
SHREVEPORT.  LOUISIANA 
BOSTON,  MASSACHUSETTS 
JACKSON,  MICHIGAN 
KANSAS  CITY,  MISSOURI 
NEW  YORK.  NEW  YORK 
CHARLOTTE.  NORTH  CAROLINA 
CLEVELAND,  OHIO 
PHILADELPHIA,  PENNSYLVANIA 
PITTSBURGH,  PENNSYLVANIA 


CHARLESTON,  SOUTH  CAROLINA 
KNOXVILLE,  TENNESSEE 
MEMPHIS,  TENNESSEE 
DALLAS,  TEXAS 
HOUSTON,  TEXAS 
LUBBOCK,  TEXAS 
SALT  LAKE  CITY,  UTAH 
RICHMOND,  VIRGINIA 
SEATTLE,  WASHINGTON 
MILWAUKEE,  WISCONSIN 


VVOR'-O 
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At  last- a  Power  Factor  book 
in  simple,  understandable,  ^ 
down-to-eartb  language 


ahsv.w*®** 

eow**"*" 


Pag*  Six*  -  6  Vi"  X  9*4 

No  longer  do  you  have  to  wade  through  page  after  page  of 
high-powered  mathematics  to  work  out  your  power  factor  prob¬ 
lems.  This  remarkable,  21 4-page  volume  gives  you  the  answer  to 
every  power  faaor  question  in  practical,  everyday  terms.  It’s  writ¬ 
ten  for  working  electricians  —  not  college  professors  —  and  it 
approaches  power  factor  problems  from  the  viewpoint  of  the  man 
who  has  to  work  with  them. 

How  to  Determine  if  You  Need  Power  Factor  Correction — 
and  How  Much ,  ..How  to  Sate  the  Cost  of  New  Feeders  and 
Transformers'. ..  How  to  Determine  if  Motors  or  Capacitors  Will 
Solve  Your  Problem  Ber/... these  are  only  a  few  of  the  hundreds 
of  items  thoroughly  covered  in  language  everyone  can  understand. 

22  CHAPTERS— OVER  100  ILLUSTRATIONS 

If  you  are  a  plant  superintendent — maintenance  engineer — electri¬ 
cian — designer — this  unusual  book  will  supply  you  with  valu«Ue 
information  to  make  your  job  easier  —  your  plant  more  efficient. 

Mail  Coupon  for  Your  Copy  TODAY!  Cornell-Dubilier  Electric 
Corporation,  Dept.  C5,  South  Plainfield,  New  Jersey. 

Pric*  $3.00 

TYPICAL  CHAPTER  HEADINGS 

•  What  Is  This  Thing  Called  Power  Factor? 

•  What  Effect  Does  Poor  Power  Factor  Have  On  Electrical  Equipment? 

•  How  Do  I  Figure  The  Amount  of  Power  Factor  Improvement  I  Need  ? 

•  Mow  Do  I  Determine  the  Power  Factor  in  My  Plant? 

•  Does  Poor  Power  Factor  Increase  My  Losses  Very  Much  ? 

•  What  Effect  Does  Power  Factor  Have  on  Voltage  Drop  ? 

•  When  Should  I  Consider  a  Synchronous  Motor  Drive? 

•  Is  It  Cheaper  to  Use  a  Synchronous  or  an  Induction  Motor  With  Capacitors? 

•  How  Much  Correction  Do  I  Get  If  I  Run  a  Synchronous  Motor  at  Part  Load  ? 

•  What  Does  It  Cost  to  Dperate  Capacitors? 

•  Tables  and  Charts  that  Save  Time  in  Figuring. 


It# 


PUBLISHED  BY  CORNEU-OUBILIEIt 
RESPONSIBLE  FOR  THE  EFFICIENCY 


AS  A  SERVICE  TO  THOSE 
OF  AMERICAN  INDUSTRY 


Don’t  wait  .  .  .  Mail  coupon  for  your  copy  TODAY! 


CORNEU-DUBILIER  ELECTRIC  CORPORATION,  D*pf.  C5 

South  Plainfield.  New  Jersey 

Please  send  Power  Factor  in  Your  Plant  by  W.  C.  King  to  me 
at  once. 

Q  $3.00  (Check  or  money  order)  enclosed.  Q  Send  C.  O.  D. 


..Zon* . Slate.. 


Orders  occomponfed  by  check  or  money  order  or*  shipped  prepofd. 
All  C.O.D.  orders  or*  plus  postage  costs. 
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connecfor  sizes 

needed  on  this  job! 


connecfor  size  is 
plenty  with  this 
new  XTPi 


For  Tee  or  Parallel  Taps! 


ONE 


0,  i,  FITTING  DOES  THE  WORK  OF 


One  typical  XTP  connector  replaces  up  to  32  different 
parallel  or  tee  connectors  because  each  XTP  accommodates  a 
wide  range  of  wire  sizes.  All  told,  the  XTP  line  of  but 
25  connectors  will  receive  over  400  wire-size  combinations! 

For  either  tee  or  parallel  taps,  just  snap  special  hinged 
clamp  over  main  and  tighten— the  connector  is  permanently 
in  place,  positive  contact  assured.  When  you’re  ready  to  con¬ 
nect  the  tap,  simply  insert  wire  in  tap  end  of  connector.  A 
wrench-turn  or  two  and  the  job’s  done! 

25  CONNECTOR  SIZES  do  practically  all  tap  jobs. 

•  Accommodate  over  400  combinations  of  wire  sizes 

•  Fit  wire  from  #8  to  1,000,000  CM 

HINGED  CONSTRUCTION  for  quick  installation. 

SPRING  STEEL  LOCKWASHERSltin  plated)  maintain  pressure. 

•  Hold  resiliency— assure  permanent  connection 

PRESSURE  PLATES  designed  for  maximum  contact  and  grip, 
e  Serrated  for  firm  grip 
e  Can  not  rotate  during  installation 

HIGH  STRENGTH,  HIGH  CONDUCTIVITY. 

•  High  conductivity  copper  alloy  for  body 

•  Extra  strength  copper  alloy  for  pressure  plates  and 
hinged  parts 

Oet  these  new  combination  fittings  from  your  whole¬ 
saler  now  .  •  .  and  put  an  end  to  bulky  assortments 
of  tap  connectors, 

CONDUIT  FITTINGS  •  CABLE  TERMINATORS 
CAST  IRON  BOXES  •  SOLDERLESS  CONNECTORS 
GROUNDING  DEVICES  •  POWER  CONNECTORS 


XTP  at  a  porolltl 


eucrnteM 


MMlUfAejUniHt 
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Duesfion^  What  type  of  electrical  cable  for  all-around 
service  is  being  widely  used  in  metal-producing  and 
other  industries  and  particularly  by  the  utilities? 

inswer:  Okolite-Okoprene'*  cables,  both  single  conduc¬ 
tor  and  multi-conductor. 

buestion:  What  kind  of  performance  can  be  expected 
of  Okolite-Okoprene  cables? 

Answer:  Millions  of  feet  have  been  installed  over  the 
past  20  years  and  have  proved  long-lived. 

Duestion:  Where  may  Okolite-Okoprene  cables  be  in¬ 
stalled? 

Inswer:  In  ducts,  or  buried  directly  in  the  ground,  or 
exposed  to  the  elements. 

Duestion:  Is  additional  protection  needed? 

•  niwer;  No. 

Question:  What  are  some  of  the  advantages  contributed 
by  the  design  of  Okolite-Okoprene  cables? 

>niw*r;  Absence  of  tapes,  braids  or  metallic  coverings 
that  rot  or  corrode.  Perfectly-centered  conductors. 
Uniform  thickness  of  insulation  and  of  covering. 
Uniform  vulcanization  throughout  entire  cable 
length. 

Question:  What  are  some  of  the  electrical  operating  ad¬ 
vantages  of  Okolite  insulation? 


Answer:  High  dielectric  strength  and  moisture  resistance. 
Stable  characteristics.  Low  specific  inductive  capa¬ 
city.  High  current  carrying  capacity.  (7^°C.  cop¬ 
per  temperature.) 

Question:  What  electrical  characteristics  arc  contributed 
by  Okoprene,  an  Okonite-developed  neoprene  com¬ 
pound? 

Answer:  Additional  dielectric  strength.  Additional  ozone 
resistance.  High  surface  resistance  which  eliminates 
charging  current  drainage  from  cable  surface. 

Question:  What  physical  properties  of  Okoprene  provide 
operating  advantages? 

Answer:  Lasting  weather-resistance.  Resistance  to  oil  and 
solvents.  Resistance  to  acids,  alkalies  and  corrosive 
chemicals.  Non-flammability. 

Question:  How  about  installation? 

Answer:  Okolite-Okoprene  cables  are  simple  to  handle, 
splice  and  terminate.  They  require  no  pot  heads.  They 
resist  abrasion,  are  flexible  at  low  temperatures. 

Question:  Where  can  I  find  out  more  about  Okolite- 
Okoprene  cable  and  its  relation  to  my  problems  of 
electrical  distribution  ? 

Answer:  By  talking  things  over  with  a  representative  of 
The  Okonite  Company,  Passaic,  New  Jersey  or  writ- 
ing  for  Bulletin  OK-2009. 


•  U.  S.  P«t.  No.  2,312.058 


771 

2EQ 

SED 


TOUGH  AND  DURABLf 
OKOPIENE  SHEATH 


IIlilyllXlIJAUTl'KS  FOR 

ANSWERS: 

OKONITE 


1977 


insulated  wires  and  cables 


2116 


THE  BREWER-TITCHENER  CORPORATION 

CORTLAND,  N.  Y. 
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sisting  Chrome  -  Nkkle  •  Copper  -  Manganese 
Alloy  Steel. 

Reversible,  double-v/ave  keepers  closely 
grip  and  hold,  without  slip,  a  very  wide  range 
of  conductor  types  and  sizes. 

Light  weight,  short  connecting  length, 
smooth  cable  seat,  long  clamping  section  and 
large  snubbing  radii  prevent  conductor  dam¬ 
age  and  minimize  the  effect  of  conductor 
vibration. 

The  ideal  clamp  for  the  utility  regularly  us¬ 
ing  several  types  and  sizes  of  conductors  — 
one  clamp  for  all  generally  used  distribution 
conductors. 


To  complete  the  line  of  new  Snubbing 
Strain  Clamps  for  Rural,  Distribution,  and 
Light  Duty  Transmission  Lines,  the  No.  2116  is 
designed  for  use  on  all  types  of  conductors 
within  its  size  range — 0.160  in.  to  0.550  in. 
(including  armor  tape  when  used). 

The  one-piece  body  without  rivets  or  welds 
Is  pressed  from  High  Strength,  Corrosion  Re¬ 


So/d  only  through  your  insulator  manufacturer 


I 


I 
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to  Industry 

THAT  MADE 

k  America  Great  / 


-rr+^ird  from  an  Old  Engraving  in  Sears  Pictorial  Description  of  the  United  States  Published  1848 

WE  WERE  HERE  WHEN  MILWAUKEE 
WAS  SPELLED  M-l-L-W-A-U-K-l-E! 


MILWAUKIE,  1847  —  A  frontier  settlement 
celebrates  its  first  birthday  .  .  .  and  a  small 
factory  turns  out  its  first  product — millstones. 

One-hundred  years  later,  in  1947,  this  pro¬ 
gressive  city  salutes  its  oldest  heavy  machinery 
manufacturer — Allis-Chalmers  . . .  one  of  the 
Big  3  in  electric  power  equipment — biggest  of 
allin  range  of  industrial  products  ITo^dLy,  prac¬ 
tically  every  U.  S.  manufactured  product  is  aid¬ 
ed  in  its  course  by  Allis-Chalmers  equipment. 

In  building  a  better  millstone,  crusher,  tur¬ 
bine,  motor — Allis-Chalmers  has  earned  the 
respect  and  confidenceof  men  in  every  industry. 

We  are  proud  to  serve  this  basic  pattern  of 


American  life;  Power  and  Electrical  —  Min¬ 
ing  and  Rode  Processing — Ferrous  and  Non- 
Ferrous  Metal  Producing  —  Metal  Working 

—  Food  —  Textile  —  Chemical  —  Petrole¬ 
um  —  Wood  —  Rubber  —  General  Manu¬ 
facturing  —  Transportation  —  Construction 

—  Public  Works  —  Agriculture  —  National 
Defense.  Allis-Chalmers,  Milwaukee  1, 
Wisconsin. 


UIIS-aUlMERS 

One  of  the  Big  3  in  Electric  Power  Equipment 
Biggest  of  All  in  Range  of  Industrial  Products 


Pow«r 

Generation . . . 

Electrical 
Distribution . . . 

. . .  and  Control 
Equipment 

Texrope 

V-Belt  Drives 

Centrifugal 

Pumps 

Blowers  & 
Compressors 

Croihino#  Cement, 
Mining  Equipment 

Pulp,  Paper,  Saw- 
Mill  Equipment 

Food,  Milling  & 
Extraction  Equipment 

Chemical  &  Pyro- 
Proceu  Equipment 

Marine  &  Defense 
Equipment 

Form  &  Industrial 
Tractors 
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’’There’s  more  to 
fluorescent  lighting  performance 
than  meets  the  eye!” 


he  BALLAST,  the  heart  of  good  fluorescent  fixture  operation,  is  something 
the  user  doesn't  see,  and  shouldn't  hear.  He’s  interested  in  trouble-free, 
satisfactory  lighting  performance.  He  doesn’t  want  his  fixtures  to  overheat 
...  or  hum  like  a  belligerent  mosquito.  He  wants  his  money’s  worth. 

The  use  of  the  right  ballasts— CERTIFIED  BALLASTS— mean  protection 
and  satisfaction  not  only  for  the  user,  but  for  the  lighting  people  who 
supply  him.  Built  to  rigid  specifications,  CERTIFIED  BALLASTS 
are  tested,  checked  and  re- checked  by  famous  Electrical  Testing 

Laboratories,  Inc.,  to  assure  longer  lamp  life,  most  light  from  the 

lamps,  and  greater  economy.  Insist  on  the  familiar 
1  )  ETL  CERTIFIED  Label  on  your  ballasts! 


CERTIFIED  BALLAST  MANUFACTURERS 


Makers  of  Certified  Ballasts  for  Fluorescent  Lighting  Fixtures 

t  Electric  Cerperotiee  General  Electric  Ce.  Sola  Electric  Co. 

Ceba,  New  York  Specialty  Transfermer  Division  2S25  Clybevm  Aveew 

.90  Transformer  Div.  fort  Wayne,  Ind.  Chicago  M,  Illinois 

ex  Wire  Corperotien  Jellersen  Electric  Ce.  Starring  and  CompMT 

lisen  St.,  Chicago,  Illinois  lellweed,  Illinois  Iridgepert,  Com. 

Wheeler  Insnloted  Wire  Ce.,  378  Washington  Ave.,  Iridgepert,  Conn. 
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Overhead  radiant  heat  tunnels 
speed  drying  of  painted  castings 
.  .  .  saves  valuable  floor  space. 


Westinghouse  Infrared  Lamps 


Reduce  Paint  Drying  Time  85% 

^  If  you're  looking  for  “bottlenecks"  to  break,  check  into 
your  present  baking,  drying  and  preheating  methods — then 
get  the  facts  on  radiant  heat  processing  with  Westinghouse 
Industrial  Infrared  Lamps.  Look  at  these  advantages: 

Fast — Infrared  has  proved  itself  for  a  wide  range  of  in¬ 
dustrial  purposes  as  the  fastest  known  means  of  drying 
and  heating. 

Efficient— 90  per  cent  of  the  energy  consumed  is  turned 
into  heat. 

Economical — Small  initial  investment,  inexpensive  mainte¬ 
nance,  and  small  space  requirements  plus  high  production 
speed  cut  manufacturing  costs. 

Flexible  —  Wide  adaptability  for  fixed  or  portable  appli¬ 
cations  simplifies  streamlining  of  whole  manufacturing 
operation. 


DO  THE  JOB  FASTER,  EASIER,  CHEAPER 


#  Baking  enamel  and  lacquer 

finishes 

#  Preheating  of  metals  and 

plastics 

#  Degreasing 

#  Mold  Drying 

#  Dehydrating  textiles  and 

paper 


SEND  FOR  THIS  BOOKLET:  To  explore  the  opporhinitiet 

Infrared  Heating  offers,  write  for  “Industrial  Infrared  Lamps” 
— Farm  A-3817.  This  complete  guide  to  modern  Infrared 
heat  processing  outlines  the  advantages  of  radiant  heat, 
lists  lamps  used,  shows  typical  installations  and  provides 
detailed  information  for  specific  processes.  Address  West¬ 
inghouse  Electric  Corp.,  Lamp  Division,  Bloomfield,  N.  J- 


WESTMOHOUSE  LAMfi  DtSTRICT  ^ 
OFFICES:  1297  Norttiside  Drive,  ' 
N.W..  ATLANTA;  10  Higti  V.,  FOSTON; 

20  N.  Wocker  Drive,  CHICAGO; 

40  Wolt  St..  t4ew  YORK;  3001  Wolnwt 
St.,  PHIUDHFHU;  32  ITvd.  of  Allior, 
PITTSIURGH;  1  AAoiitgaewry  St..  SAN 
ntANCtSCO;  411  N.  /Ih  St..  ST.  LOUIS. 


ouse 


LAMPS  FOP  BVERY 


INDUSTRIAL  REQUIREMCNr 
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The  greatly  increased  use  of  control  boords,  not  only  in  power  plants  but  in  o 
wide  range  of  industry,  colls  attention  to  the  importonce  of  illumination  for 
smoother,  safer  operation  .  .  .  Specific  Holophone  Controlens  units  provide 
glareless  shadow-free  lighting  of  the  vertical  areas,  making  it  possible  for 
operators  to  read  the  meters  from  any  normol  viewing  position. 


Holophone  engineers  have  condensed  the  experience  goined  from  many 
successful  instollations  into  a  new  book,  "Lighting  of  Control  Boards"... 
This  book  treats  the  basic  problems  of  meter-board  illumination,- 
includes  practical  recommendations  and  typical  calculations  for  pre 
determining  the  exact  type  of  lighting  required  for  eoch  new 
situotion  .  .  .  Write  for  free  copy  today— no  obligation. 


Photo  obove,  courtesy  Union  Electric  Co.  of  Illinois  .  .  .  Venice  No.  7 
Power  Plant;  Venice,  III.  .  .  .  Engineers:  Slone  &  Webster  Engineering  Corp. 


HOLOPHANE  COMPANY,  Inc. 

*  342  MADISON  AVENUE,  NEW  YORK  17 

THE  HOLOPHANE  COMPANY,  LTD.,  THE  QUEENSWAY,  TORONTO  14,  ONTARIO 

Pacific  Coast  Representatives: — R.  G.  Dummel,  San  Francisco;  F.  van  Gilluwe,  Los  Angeles 
Distributors,  General  Electric  Supply  Corp. 


write  for  the  new  Holophone  book  on  CONTROL  BOARD  LIGHTING 
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what’s  new  in  street  lighting 


rated  6000  hours 


Life  rating  of  the  400-watt  Types  B-Hl  and 
F-Hl  mercury  lamp,  in  practical  use  for  12 
years,  has  recently  been  increased  20%.  Users 
can  now  expect  a  full  year  and  a  half  of 
service,  on  the  average,  from  this  lamp  (6000 
hours,  on  basis  of  10  burning  hours  per 
start),  with  no  change  in  rated  efficiency 
throughout  life.  The  price  remains  the  same. 


With  this  longer  life  and  the  correspond¬ 
ing  reduction  in  servicing  costs,  mercury 
street  lighting  becomes  even  more  economical 
than  before. 

FOR  BUSINESS  STREETS  AND  HEAVY  TRAFFIC  ARTERIES 

Mercury  lighting  is  ideal  for  most  business 
streets  and  heavy  traffic  arteries.  The  lamp 
provides  a  large  volume  of  light,  at  high 
efficiency.  The  color  is  distinctive;  it  helps 
promote  the  realization  that  modern  lighting 
is  being  used.  People  like  it. 

NO  SPEOAL  LUMINAIRES  REQUIRED 
The  types  of  luminaires  used  for  incandes¬ 
cent  lamps  arc  equally  suitable  for  the  mer¬ 
cury  lamp — and  are  normally  used  on  initial 
installations.  This  is  a  definite  advantage  in 
your  standardization  program.  These  lumi¬ 
naires  are  attractive  in  appear¬ 
ance,  highly  efficient,  and  free 
fromobjectionableglarewhen 
equipped  with  mercury  lamps  }  ^ 

— and  of  course  are  highly 
economical.  4i  v 


U.Af.  Swetland,  General  Electric 
application  ettgineer  for  street  and 
highway  lighting,  examines  the 
mercury-vapor  lamp. 


GENERAL  W)  ELECTRIC 


4£2-44.3ai0 


6000  STIIET  HOHTIflO  lUllDS  6000  WIU— Use  of 
the  mercury  lamp  for  street  lighting  is  one 
of  many  developments  which  General 
Electric  has  pioneered  to  help  you  provide 
better  street  lighting  at  lower  cost. 

For  help  in  determining  where  you  can 
use  mercury  lighting  to  advantage,  call  our 
nearest  office  or  write  to  Apparatus  Dept., 
General  Electric  Co.,  Schenectady  5,  N.  Y. 


An  you  thing  in  with  the  NEMA  plan  to  give  America  better  sheet  lighting? 


OUTDOOR  HOOK  STICK  DISCONNECTING  SWITCH 
SINGLE  POLE  TANDEM  TRANSFER  WITH  GROUND  SWITCH 

15,000  Volti— 500  Amp«r«t,  Typ*  Y2  Tandam  Transfar 
For  vartical  or  undarhung  mounting. 
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8439  Steller  Drive  Culver  City.  CaliL 


AShley  4-3243 


1 


^  1897  ★  1947  ^ 

*^»/Ma/n  an (/  fin  Oiyanha/ioii 


In  1897,  just  eighteen  years  after  the  birth  of  the  incandescent  lamp,  Augustus 
D.  Curtis,  and  his  associates,  evolved  the  idea  of  controlling  and  directing  the 
light  rays  of  that  lamp  by  means  of  scientifically  designed  silver  mirror  reflectors. 

This  Curtis  "first"  was  the  beginning  of  a  long  series  of  firsts  by  the 
company  founded  by  Mr.  Curtis. 

So  thoroughly  was  the  spirit  of  achievement  implanted  in  this  company 
that  now,  after  a  half  century  of  growth,  it  is  gratifying  to  realize  that  other 
firsts  marked  every  mile.stone. 


YEARS  OF  PROGRESS 


Ivt’  ■ 


1897-1907 

1  First  to  develop  a  one-piece  silvered 
glass  reflector  for  accurate  control 
of  light.  (The  "X-Ray”  Reflector — 
1897) 

2  First  to  make  silvered  glass  reflector  clusters 
to  adapt  old  gas  and  electric  fixtures  for 
controlled  direct  lighting. 

J  First  to  incorporate  spiral  and  vertical  cor¬ 
rugations  in  silvered  glass  reflectors  for 
light  diffusing. 

4  First  to  advocate  scientific  principles  in 
lighting  show  window  displays. 

5  First  to  install  a  “modern”  show  window 
lighting  job.  (The  Washington  Shirt  Com¬ 
pany,  Chicago,  in  1897) 

6  First  to  use  individual  silver  mirror  reflect¬ 
ors  for  show  window  lighting. 

7  First  to  export  silvered  glass  reflectors  for 
controlled  lighting. 


1907-1917 

8  First  to  introduce  indirect  lighting 
(Original  demonstration  made  in 
l‘X)8  before  the  1.  E.  S.). 

9  First  to  develop  "Adapters”  to  convert 
gas  and  electric  stem  fixtures  to  indirect 
luminaires. 

10  First  to  use  portable  lamps  to  provide  in¬ 
direct  lighting.  (Curtis  Adapters) 

11  First  to  emphasize  "Eye-Comfort”  in  light¬ 
ing  applications. 

12  First  to  patent  and  make  indirect  lumi¬ 
naires  incorporating  the  luminous  bowl 
principle. 

1 J  First  to  develop  and  market  a  commercial 
floodlighting  projector. 

14  First  to  prepare  and  distribute  "Archi- 
teitural  Plates"  on  lighting  for  architects 
and  designers.  (1914) 

15  First  to  design  church  lanterns  incorporat¬ 
ing  concealed  reflectors  for  controlled  di¬ 
rect  and  indirect  lighting. 

1 6  First  to  develop  and  apply  efficient  and 
controlled  cove  lighting  with  individual 
silver  mirror  indirect  reflectors. 


17  First  to  apply  silvered  reflectors  to  pedestal 
for  indirect  lighting  in  foyers,  lobbies, 
public  dining  rooms,  etc. 

18  First  to  develop  a  specially  designed  silver 
mirror  reflector  for  indirect  wall  brackets. 

19  First  to  use  individual  silvered  glass  re¬ 
flectors  for  stage  lighting. 

20  First  to  develop  a  show  case  lighting  unit 
with  individual  silvered  glass  reflectors 
(Scoopctte) 


1917-1927 

21  First  to  advocate  "lighting  from 
concealed  sources”  as  a  basic  fun¬ 
damental  in  lighting  practice. 

22  First  to  develop  and  manufacture  a  com¬ 
prehensive  line  of  color  equipment  for 
show  window  reflectors.  (Color-Ray) 

2}  First  to  manufacture  a  hospital  bed  lamp 
for  direct  and  indirect  lighting.  (Dua- 
Light ) 

24  First  lighting  fixture  company  to  conduct 
student  courses  for  training  illuminating 
engineers.  (Curtis  Lighting  Training 
Group) 

2^  First  to  develop  the  show  window  flood¬ 
light.  (Flood-Ray) 

26  First  to  develop  a  hospital  night  light  with 
control  mechanism  for  dimming.  (Nite 
Light) 

27  First  to  introduce  "color  lens”  cove  light¬ 
ing  for  theaters,  ballrooms,  etc.  (Culrlenz) 

28  First  to  incorporate  colored  indirect  light¬ 
ing  in  large  crystal  chandeliers. 

29  First  to  use  indirect  adapters  for  candle 
fixtures. 

}0  First  to  develop  a  "control  ring”  for  show 
window  floodlights. 

31  First  to  use  high  intensity  show  window 
lighting  to  minimize  daylight  reflections. 
(Super  lighting) 


1927-1937 

32  First  to  design  and  produce  Alzak 
Aluminum  lighting  equipment. 

33  First  to  provide  equipment  to  concentrate 
light  on  the  "Attraction-Zone”  in  window 
display. 


34  First  to  apply  an  automatic  control 
"organ”  for  spectacular  color  changes. 
(Lumitone) 

35  First  lighting  equipment  company  to  be 
licensed  under  "Alzak”  patents. 

36  First  to  patent  and  manufacture  snap-in 
cover  type  raceway  and  a  comprehensive 
line  of  fittings.  ((lurtiStrip) 

37  First  to  completely  illuminate  the  exterior 
surfaces  of  opaque  fixtures  by  reflected 
light.  ("Edge-Ray”) 

38  First  to  manufacture  a  special  library  table 
lighting  unit  under  the  Higbee  patents. 

39  First  to  make  silvered  glass  reflectors  with 
a  patented  high  temperature  heat  resisting 
backing.  (The  famous  Golden  Armor) 

40  First  to  make  a  standard  reflector  unit  for 
lumiline  lamps  in  continuous  lines.  (Light- 
Strip) 

41  First  with  a  packaged  plug-in  show  win¬ 
dow  lighting  unit.  ( "Thrifty-Three" ) 


1937-1947 

42  First  to  introduce  continuous  lines 
of  light  for  fluorescent  lamps. 
(Fluorescent  CurtiStrip  in  1938) 

43  First  with  the  patented  combination  re¬ 
flector  lamp  shield  principle  for  horizontal 
shielding  of  fluorescent  lamps.  (SkyLux) 

44  First  commercial  lighting  fixture  company 
to  conduct  and  organize  a  training  course 
for  the  electrical  trade  on  fluorescent  light¬ 
ing. 

45  First  to  develop  an  "ejector”  type  socket 
for  fluorescent  lamps. 

46  First  with  an  "Engineered”  four-lamp 
fluorescent  fixture  incorporating  glass  dif¬ 
fusing  panels  and  louvered  direct  compon¬ 
ent  lighting.  (No.  1240  "Firefly") 

47  First  to  develop  an  asymmetric  type  re¬ 
flector  for  the  fluorescent  lamp. 

48  First  to  patent  and  manufacture  a  low 
brightness  glass  bowl  fixture  for  scientific 
downlighting  in  stores. 

49  First  to  develop  and  use  a  stable  white 
synthetic  material  for  reflecting  surfaces. 
(Fluracite) 

50  First  to  design  and  manufacture  a  louvered 
"low  brightness”  fluorescent  luminaire  of 
Alzak  aluminum.  ("Forty-Sixty”) 
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FOR  FIFTY  YEARS 


^t4/mi/nal^£ 

CATALOG  No.  51 

The  new  "Anniversary”  luminaire  is  keyed  to  the  spirit  of  the  next  fifty  years.  A  truly 
modern  design  for  four  40-watt  fluorescent  lamps,  it  incorporates  many  new  features  of  con¬ 
struction  which  contribute  to  its  trim  elegance. 

Catalog  No.  51  is  a  marvel  of  functional  design.  The  attractive  "dart”  pattern  is  integral 
with  the  simplified  louver  construction  (which  has  30°  shielding  lengthwise  and  crosswise). 
The  side  panels  are  ingeniously  illuminated  by  reflected  light  from  the  decorative  side  louvers. 

For  use  as  an  individual  unit  or  in  continuous  runs,  Catalog  No.  51  is  completely  open 
at  the  top  and  the  wide  upward  distribution  .permits  its  application  to  a  great  variety  of  light¬ 
ing  jobs.  Its  fine  balance  between  simplicity  and  functional  decoration  blends  well  with  any 
type  interior. 

Your  customers  will  like  this  unit.  Write  us  today  for  specifications. 


CITIES 


NEW  YO  R  K  ★  CHICAGO  ★  TORONTO 


SALES  E-  SERVICE  REPRESENTATIVES  IN  ALL  PRINCIPAL 


REPRESENTATIVES 


ATLANTA  3,  GEORGIA 
W.  T.  Woods.  Jr. 


231  Healey  Building 


BALTIMORE  2.  MARYLAND 


T.  H.  Bailey,  Jr.  6 

BOSTON,  MASS. 

L.  S.  Cooke 

Needham  Heights  94,  Mass. 

CHICAGO  SALES  OFFICE 
600  W.  Jackson  Blvd. 

CINCINNATI  8.  OHIO 
J.  W.  Morrison 


6I4  Garrett  Building 


436  Webster  Street 


Chicago  6,  Illinois 


2618  Erie  Avenue 


CLEVELAND  15.  OHIO 

J.  W.  Shively  Swetland  Bldg.  Room  402 


DALLAS  1.  TEXAS 

Fred  H.  Simmer  103  Thomas  Bldg. 

DENVER  2.  COLORADO 

H.  M.  Olmstead  1534  Wazee  Street 

DETROIT  26,  MICHIGAN 
C.  H.  Burch  424  Book  Building 

INDIANAPOLIS  4,  INDIANA 
H.  J.  Damm  20  South  Capitol 

KANSAS  CITY  3.  KANSAS 

H.  B.  Ewert  5228  Canterbury  Road 


1534  Wazee  Street 


424  Book  Building 


20  South  Capitol 


MILWAUKEE  2.  WISCONSIN 
H.  Q.  Beven,  759  N.  Milwaukee  St.,  Rm.  204 

MINNEAPOLIS  2,  MINNESOTA 
G.  M.  Felland  220  So.  10th  Street 


NEW  ORLEANS  18.  LOUISIANA 


Hutson  Colcock 


3  Bamboo  Road 


NEW  YORK  SALES  OFFICE 
New  York  17,  New  York 

230  Park  Avenue  New  York  Central  Bldg. 

PHILADELPHIA.  PENNSYLVANIA 

F.  M.  Pyle  836  Eaton  Road 

Drexel  Hill,  Pennsylvania 

PITTSBURGH  22,  PENNSYLVANIA 
R.  F.  Clark  Clark  Building  Room  1404 

ROCHESTER  7.  NEW  YORK 
Ray  A.  Siedle  662  Monroe  Ave. 

ST.  LOUIS  1.  MISSOURI 

G.  C.  Law  313  N.  9th  Street 


G.  C.  Law  313  N.  9th  Street 

SAN  FRANCISCO  2.  CALIFORNIA 
J.  D.  Erikson  100  Hermann  Street 

SEATTLE  1.  WASHINGTON 
W.  K.  Turner  Terminal  Sales  Building 


CURTIS  LIGHTING  OF  CANADA.  LTD. 
Leaside,  Toronto  12,  Ontario,  Canada 
195  Wicksteed  Avenue 


CURTIS  LIGHTING,  INC. 

6135  W.  65th  St.,  Chicago  38,  III. 


KLEIN 


Mathias 


Baker’s  work  is  being  felt  far  from  the 
Bay  area  which  he  loved. 

Clark  ha.s  done  so  much  for  all  of  us, 
in  the  electrical  industry,  it  seems  only 
dtting  that  we  in  turn  should  carry  on  to 
completion  the  project  nearest  his  heart — 
vision  of  school  children. 


On  emergency  jobs  ...  on  tough  jobs  .  .  . 
on  routine  jobs  . . .  the  men  who  string  and 
maintain  the  nation’s  power  and  commu¬ 
nication  lines  rely  on  Kleins.  Wherever 
you  see  linemen  you’ll  see  Kleins— pliers 
and  wrenches,  tool  belts  and  safety  straps, 
climbers  and  grips. 

There’s  a  sound  reason  for  this  prefer¬ 
ence.  For  linemen  and  electricians— men 
who  know  good  tools — also  know  of  the 
quality  materials  and  expert  craftsmanship 
that  go  into  every  piece  of  Klein  equip¬ 
ment.  To  them  this  excellence  means  safe¬ 
ty,  efficiency,  speed  ...  on  every  job.  - 

Today  Klein  is  in  production  on  its  com¬ 
plete  line  of  quality  equipment.  Of  course, 
demand  still  exceeds  supply— but  your  sup¬ 
plier  will  furnish  the  Klein  equipment  you 
need  just  as  soon  as  possible. 

ASK  YOUR  SUPPLIER 
Foreign  Dittributor: 

International  Standard  Electric  Corp., 

New  York 


preserving 
May  1  SUL. 

consider  a  three-year  fellowship  in  his  name 
at  Stanford  University  Illumination  Labora- 
~  urgent  need  for  factual  in¬ 

brightness  control  and  the 
new  light  sources,  if  the 


tory.  There  is 
formation  on 
application  of 

great  work  Clark  Baker  began  here  in 
northern  California  is  to  continue.  There  is 
no  finer  tribute  we  could  pay  than  to  carry 
on  his  leadership  through  a  Clark  Baker 
Memorial  Fellowship  in  School  Lighting. 

R.  E.  Fisher, 

Vice-President  in  charge 
of  Public  Relations  and  Sales. 
Pacific  Gas  and  Electric  Co. 

.San  Francisco 


Kiein  Pliers 


Klein- Kord 
Tool  Belts 


Editor’s  Note:  Knowing  Clark  Baker’s 
work  so  well.  Electrical  West  echoes  Earl 
Fisher’s  suggestion  and  urges  the  directors 
of  PCEA  to  act  on  behalf  of  the  entire  in¬ 
dustry  in  initiating  such  a  fellow.ship.  It  is 
•ppropriate  that  it  be  at  Stanford  too,  for 
it  was  w'th  Dr.  Leland  Brown  there  that 
Clark  Baker  worked  in  the  development  of 


Klein-Kord 
Safety  Straps 


To  the  Editor: 
Please  accept  thi 


The  Klein  Pocket  Tool 
Guide  showing  the  Klein 
line  and  containing  use¬ 
ful  information  will  be 
sent  on  request. 


Klein  Climbers 


Sine*  1857 


ann  to  some 
and  England. 


our  engineers  in 


11.  L.  Locan 
Manager 

Dept,  of  Applied  Research 
Holophane  Co.,  Inc. 

New  York 


Chicago,  ni.,U.S.A. 


Established  1857 


UNIT  SUBSTATIONS 

FOR  ANY  SYSTEM 


WESTINGHOUSE  CAN  SUPPLY  UNIT  SUBSTATIONS  AND 
RELATED  EQUIPMENT  FOR  ANY  SYSTEM  REQUIREMENT 


Westinghouse  Unit  Substations  not  only  meet 
today’s  demands . . .  they  provide  the  necessary 
flexibility  for  future  changes  in  load  require¬ 
ments. 

Due  to  their  compactness  and  “Unitized” 
type  of  construction,  they  can  be  moved  easily 
to  new  locations  that  may  be  required  by  any 
change  in  the  center  of  the  load  . . .  with  100% 
salvage  value.  Further  new  substation  units  can 
be  added  to  accommodate  any  load  growth. 
Built-in  tap  changing  under  load  is  provided. 
Because  of  their  flexibility  and  adaptability. 


they  are  applicable  to  either  the  radial  or  net¬ 
work  distribution  systems. 

The  double-ended  Unit  Substation  (above) 
assures  greatly  improved  service  continuity.  It 
provides  a  power  supply  from  two  sources.  An 
outage  at  one  source  will  not  interrupt  service. 

It  will  pay  you  to  investigate  the  advantages 
of  self-contained,  self-protected  Westinghouse 
Unit  Substations.  Call  your  nearest  Westing¬ 
house  office  or  write  for  B-3238,  Westinghouse 
Electric  Corporation,  P.  O.  Box  868,  Pitts¬ 
burgh  30,  Pa.  J.97124 


Electrical  West 


use  Uiiit  Substations 


YOUR  ANSWERS  TO  BETTER 
DISTRIBUTION  PLANNING. 


1.  Modern  and  Pleasing  in 
Appearance. 

2.  Compact  —  saves  space. 

3.  Minimum  Installation  Time 
and  Cost. 

4.  Improved  Service  Continuity. 

5.  Low-Cost  Maintenance — 

operating  parts  easily  accessible. 

6.  Undivided  Responsibility — 
all  equipment  supplied  by  one 
manufacturer. 

7.  Full  Co-ordination  —  electri¬ 
cally  and  mechanically. 

8.  High  Salvage  Value  —  entire 
substation  can  be  easily  moved. 


FOR  SINGLE-FEEDER  SUBSTATIONS 

#  .  .  .  :he  last  word  in  “Packaged 
Power” — The  Westinghouse  CSP 
Power  Transformer  combines  com¬ 
pactness,  “eye-appeal”,  and  performs 
all  the  functions  of  a  conventional 
substation;  transformation,  voltage 
regulation,  metering  and  protection. 


CRESCENT 

IMPERIAL  NEOPRENE  v 

CRESCORD 


WIRE  and  CABLE « 
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Drop-Out  Fuse  [SOQj 

A  new  drop-out  type  fuse  for  applicalion 
on  circuits  operating  at  voltages  up  to  138 
kv.  has  been  announced  by  S  &  C  Klectric 
Co.  (formerly  Schweitzer  &  (ionradi. 
Known  as  the  ‘"SMD”,  the  fuse  was  de¬ 
signed  with  an  eye  to  the  need  for  protec 
tive  ecjuipment  on  the  primary  side  ol 
power  and  potential  transformers  connect¬ 
ed  to  transmission  lines.  It  incorporates  new 
features  intended  to  provide  “full  coverage" 
protection,  the  company  states.  Design  of 
the  dielectric  structure  of  the  fuse  tube  b 
coordinated  with  the  dielectric  strength  of 
the  interrupting  bore  and  with  the  protected 
insulation  level  of  the  system,  preventing 
flashover,  and  is  claimed  by  the  manufac¬ 
turer  to  have  ample  mechanical  strength  to 
withstand  the  pressure  developed  during 
interruption  of  large  short  circuit  currents. 
The  drop-out  feature  incorporates  a  latch 
that  is  self-adjusting  when  closing  and 
closed;  is  said  to  give  quick  release  under 
all  weather  and  atmosphere  conditions. 


For  Heavy  Duty 
Industrial  Use 


The  tough  NEOPRENE  Jacket  gives  this 
cable  maxiRttm  life  under  the  most 

^  D 

severe,  operating  conditions.  Among  its 

D 

advantages,  it  is 

^  ‘biLcPROOF 
P  SUN  PROOF 
^  ABRASION  RESISTING 
FLAME  RETARDING 
P  FLEXIBLE 
I  ^  LONG  UVED  ^ 


Oil  Blast  Breaker  (50l| 

Completely  sealed  bushings,  simplified 
lightweight  multibreak  interrupter,  pneu 
matic  operating  system,  reduced  tank  diame¬ 
ter,  are  features  of  G-E’s  new 


high-voltage 

oil  blast  breaker.  Designated  FK-439,  the 
unit  has  voltage  ratings  at  115  to  230  kv. 
with  interrupting  ratings  of  2,5(X)  mva.  at 
115  kv.  and  3.5()0  mva.  at  138  to  230  volts. 
Bushings  are  of  the  new  Type  F  design. 


Furnished  in  aH  sizes  from  No.18*Two  Con¬ 
ductor  to  500,000  C.M.  Three  Conductor. 


Exposure  Meter  Hood 

A  new  hood  with  A.S.A, 


exposure  index 
numbers  for  all  Type  DW-48  or  DW-5f'  ex¬ 
posure  meters  is  offered  by  G-E.  This  nev» 
hood  will  bring  up  to  date  in  relatin’  to 
A.S.A.  film  rating  numbers  G-E  exp<  ure 


meters  manufactured  since  1940.  Old  nr 'del 
meters  need  not  be  altered  for  use  with 
the  new  hoods,  the  manufacturer  states 


May  1947 — Electrical  West 


43 


Important  Facts  you  should  Know 
about  Benjamin  Explosion-Proof, 
Dust-Tight  and  Vapor-Tight  Lighting  Equipment 


BENJAMIN  expiosion-Proof  FIXTURES 


Construct^  to: 

Conftn«  Explosion*  Within  Fixturo. 

These  units  meet  the  severe  spark  plug  test  in  which 
spark  plugs  are  used  to  create  ignition  of  explosive 
mixtures  within  the  fixture  30  or  more  times.  Tested 
also  to  withstand  hydrostatic  pressures  ranging  to  380 
lljs.  per  sg.  in.  For  Class  C  (Ethyl-Kther  atmospheres) 
a  scries  of  50  additional  explosion  tests  are  mot. 
Benjamin  units  are  neither  destroyed  nor  damage<l  by 
such  tests  nor  do  they  permit  the  passage  of  flames  or 
dangerously  hot  gases  to  esc'ai^e  to  the  surrounding 
atmosphere.  Further,  they  pass  all  tests  for  oixTation 
at  side  temperatures  below  the  ignition  temperature 
of  the  explosive  atmosphere. 

Uses:  Listed  by  Umlerwriters’  Lal>oratories  for  Class 
I.  Group  C  and  I.)  hazardous  locations,  which  include 
locations  where  flammable  volatile  liguids,  highly  flam¬ 
mable  gases,  mixtures  or  other  highly  flammable  sub- 
staiu'os  are  usi^l,  handled  or  stored  in  other  than  their 


original  containers. 


BENJAMIN  Dust-Tight  FIXTURES 


Consfruefod  to: 

Pr«v«nt  P»n«trotion  of  Explotivo  Dust  to 
Lof?%p  and  Oporoto  of  Sofo  Tomporoturos. 

Tests  passed  by  these  Benjamin  fixtures  include:  Dust- 
Tight  Test,  6  cycles  of  on  and  off  operation  at  maxi¬ 
mum  room  temperatures  in  a  whirlwind  of  explosive 
dust-air  atmospheres;  Temperature  Test,  safe  opera¬ 
tion  of  fixture  when  covered  with  a  heavy  blanket  of 
ignitable  dust;  a  35-hour,  2000  r.p.ra.  Vibration  Test. 

Uses:  Listed  by  UnderwTiters*  Lalxiratories  for  Class 
II,  Groups  E,  F,  G,  and  Classes  HI  and  IV  hazardous 
locations.  Includes  such  locations  where  the  air  may 
become  laden  with  combustible  dusts  or  where  easily 
ignitable  fibers  are  present.  Also  where  dusts  may 
settle  upon  ordinary  fixtures  in  excessive  Quantities. 


BENJAMIN  Vapor-Tight  FIXTURES 


ConttruttoJ  tors 

Uf*  In  Locations  whoro  Fixturo  It  Expotod 
to  Moitturo  or  Non.Combustiblo  Oust. 

These  fixtures  are  highly  resistant  to  penetration  of 
moisture  and  non-flammable  dusts,  gases,  or  vapors. 
They  meet  Benjamin's  high  standards  for  performance 
and  their  dependability  is  attested  to  by  their  years  of 
service  throughout  industry. 

Uses:  Listed  under  Re-examination  Service  of  Under- 
writers'Laboratoriesas  Inspected  V’apor-Tight  Fixtures. 
Includes  locations  where  non-flammable  gases  or  vapors 
are  present  or  where  non-combustible  dusts  exist. 


Severe  Tests  and  Years 
of  Service  demonstrate  Dependability 
of  these  Special  Benjamin  Fixtures 

Illustrated  here  are  the  three  groups  of 
Benjamin  fixtures  for  use  in  hazardous  loca¬ 
tions.  Fixtures  in  each  group  must  pass 
stringent  tests  for  conditions  far  beyond 
those  found  in  actual  service.  Some  of 
these  tests  are  given  in  the  chart  at  left, 
together  with  typical  applications  for  each 
group. 

Benjamin’s  years  of  experience  in  the 
manufacture  and  installation  of  such  fix¬ 
tures  give  assurance  of  maximum  protection 
against  fires,  explosions  and  lighting  inter¬ 
ruptions  due  to  hazardous  or  other  ab¬ 
normal  atmospheric  conditions.  In  the 
solution  of  special  lighting  problems 
involving  the  use  of  such  equipment, 
Benjamin’s  experience  and  engineering  rec¬ 
ommendations  are  available  without  cost 
or  obligation.  Write  for  Free  Data  Bulletins 
containing  detailed  information  concern¬ 
ing  all  of  Benjamin  Hazardous  Location 
Lighting  Equipment  bearing  the  label  of 
the  Underwriters’  Laboratories.  Address 
Benjamin  Electric  Mfg.  Co.,  Dept.  J> 

Des  Plaines,  Illinois. 


RENZAMIM 

HAZARDOUS  LOCATION 

DISTRIBUTED  r-.  .  -SI-;-_ 

‘  »OUGM  F'ECTRIC-  V.  ^lOt^'=~.rR 
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FARADAY  KODEMASTER 

Gets  the  right  man  in  a  jiKy! 


>:■  •.  I 


A  long  distance  call— an  im¬ 
portant  conference— can't  wait 
for  the  operator  to  telephone 
all  around  the  plant.  Time  is 
valuable — too  expensive  to 
waste!  Kodemaster  will  get  the 
right  man  in  a  jiffy — only  a  few 
seconds  and  its  message  reaches 
every  nook  and  corner  of  the 
plant  and  the  man  is  located. 


For  profits  now  and  customer 
satisfaction  that  will  lead  to 
more  business  later,  recommend 
and  install  Faraday  Kodemaster. 


Every  factory  large  enough  for 
a  telephone  switchboard  needs 
the  efficient  Faraday  Kode¬ 
master.  It’s  the  ideal  system  for 
locating  individuals  in  a  hurry 
—up  to  30  different  code  signals. 

Kodemaster  is  a  unique,  com¬ 
pact,  fool-proof  control  for  old 
or  new  signal  systems.  May 
be  set  up  with  any  number  or 
combination  of  bells,  buzzers, 
horns,  Kodaires,  chimes,  sirens. 


FARADAY  UNIPACT  units  are 
interchangeable,  '*as  easy  as  plugging 
in  a  toaster." 


ELECTRIC  CORPORATION 
Adrian,  Michigan 
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Load  Visualizer 


G-E 


has  announced  the  new  AT  1  a< 
load  visualizer,  a  lightweight,  low-<  ■  .t  an¬ 
alyzer  for  single-phase  and  balance 
phase  systems.  Besides  serving  as  ; 
ard  0-2.5/5-amp.  ammeter  and  a  0-1, ">0, 300. 
/600-volt  voltmeter,  this  instrument  may  be 
used  with  the  calculator  furnished  to  de¬ 
termine  watts,  vars,  volt-amperes  and  power 
factor  for  load  surveys,  induction  motor 
tests,  reactive-power  studies  and  power-fac¬ 
tor  checks  on  power  and  lighting  circuits, 
It  has  an  ironvane  moving  element  and  sep 
arate  field  winding  for  voltage  and  currem 
The  current  winding  is  electrically  insular 
ed  from  the  imposed  voltage  by  an  inter 
nal  double-current  transformer.  The  current 
and  voltage  terminals  are  energized  simul¬ 
taneously  from  the  line  or  through  instru¬ 
ment  transformers  to  extend  the  range. 
Ojreration  is  controlled  by  three  selector 
knobs,  placed  at  the  end  opposite  the  con¬ 
nection  terminals. 


Program  Clocks 


|505| 


An  improved  line  of  synchronous  pro¬ 
gram  clocks  has  been  announced  by  Mont¬ 
gomery  Mfg.  Co.  The  signal  switching  sys¬ 
tem  will  carry  1,000  watts  and  once  set,  ^e 
clocks  continue  to  follow  an  exact  schedule 
until  reset,  the  manufacturer  states.  All 
models  have  standard  12-hour  full-vision 
dials  and  program  discs  that  rotate  in  either 
12  or  24  hours;  mechanism  can  be  set  to 
close  an  electrical  circuit  at  any  desired  2H- 
min.  interval  in  the  12-hour  disc  or  5-min. 
interval  in  the  24-hour  disc;  as  many  as  288 
operations  per  revolution  of  the  disc  are 
possible.  Six  models  are  available  to  handle 
one,  two  or  four  program  circuits  of  12-  or 
24-hour  cycles  with  automatic  calendar 
silencing  as  desired.  A  toggle  switch  cuts 
out  the  automatic  mechanism  and  a  push 
button  permits  manual  operation  of  signals. 
Standard  models  operate  on  115  volts,  60 
cycles;  other  voltages  and  frequencies  are 
available  on  special  order. 


Snap-Action  Switch 


(506) 


Micro  Switch  is  offering  a  small,  un 
housed,  skeleton  type  precision  snap-action  K 
switch  claimed  to  he  specially  adapted  to 
actuation  by  rotating  or  sliding  cams  The 
“SK”  type  is  a  single  switch  unit,  available 
in  NO,  NC,  or  DT  circuit  arrangement. 
Switch  elements  is  1-3/16  in.  long,  i? 
mounted  on  a  laminated  phenolic  base.  The 
manufacturer  states  that,  where  control  of 
several  circuits  requires  multiple  control  by 
cams,  slides  or  push  buttons,  “SK”  switchej 
can  be  ganged  or  compactly  mounted  on  a 
common  base  on  centers  as  close  as  7/16  in. 

Small  Motor  (507) 

L.  &  R.  Mfg.  Co.  is  building  a  general- 
purpose  universal  motor  rated  1/10  h]!.  at 
5.000  r.p.m.,  a-c  and  d-c.  It  has  a  spindle 
with  %-in.  shaft  extending  in  both  direc¬ 
tions  and  double-shielded  ball-bearings.  Out¬ 
side  diameter  is  3^-in.  The  motor  ia 
mounted  on  a  pedestal  and  is  supplied  'dth 
3-step  pulley,  foot  rheostat  and  reverdng 
switch. 

Mercury  Switch  (E08) 

A  new  mercury  switch  less  than  IV-in- 
long  and  rated  at  1  amp.  for  115  volu  a-c 
is  available  from  Minneapolis-Honeywel  It 
is  actuated  by  a  snap  tilt  of  12°,  usin?  * 
SPST  action;  is  identified  as  No.  AS4t  8D. 
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FOR  COMPLETE 


TEMPERATURE  COMPENSATION 


GENERAL  »  ELECTRIC 


Today  the  trend  of  metering  practice  is  toward  outdoor  instal¬ 
lations,  where  meters  are  exposed  to  much  wider  variations  of  tem¬ 
perature.  Hence,  the  accuracy  of  the  modern  v/atthour  meter  must  be 
unaffected  by  extreme  temperature  changes.  Here  again  the  Type  1-30 
watthour  meter  sets  the  standard,  for  it  offers  more  nearly  perfect 
compensation  of  temperature  errors  .  .  .  errors  affecting  the  magnetic 
damping  (Class  I),  and  those  affecting  phase  angle  (Class  II). 

The  true  measure  of  a  meter’s  design  quality  lies  in  the  amount 
of  compensation  required.  A  perfect  meter  would  need  none.  Since  the 
1-30  nearly  approaches  design  perfection  in  this  respect,  it  requires 
the  minimum  of  compensation.  This  is  especially  true  of  Class  II 
errors.  Its  low-resistance,  high-reactance  potential  element  minimizes 
the  need  for  temperature  compensation  and  results  in  more  uniform, 
as  well  as  more  accurate,  performance  characteristics. 

For  complete  temperature  compensation,  for  complete  reliability, 
include  the  1-30  wide-limit  meter  in  your  program.  Apparatus  Dept.. 
General  Electric  Company,  Schenectady  5,  N.  Y. 

Heai/quarters  for  Electrical  Mcasarenient 


CLASS  I 

Temperature-compensating  shunt  which  gives 
ueiferm  compensation  for  Class  I  temperature 
errors  at  all  loads. 


CLASS  II 

Temperature  compensation  for  Class  II  tem¬ 
perature  errors  is  incorporoted  in  the  light- 
lead  and  log  adjustment. 
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HAS  no 


The  new  Vi  ard  Leonard  Bulletin  1)9 
lay  is  desifined  specifically  for  u-i  with 
single-phase  a-c  capacitor  motors  i.ir  oil 
burners,  refrigerators,  floor  pedisher  etc 
External  or  remote  mounting  is  pwrin.^sihle. 
This  relay  is  essentially  a  potential  ilevice 
operating  over  a  wide  range  of  vollaiies  as 
distinguished  from  the  clcse-differeulial  cur¬ 
rent  type  relay,  and  has  a  unique  nio^nctic 
circuit  designed  to  achieve  chatlerless  oper¬ 
ation  down  to  the  drop-out  point,  ('.onlacts 
are  Sl’Nd  suitable  for  up  to  1  hp.,  115  qj 
2.f0  volts,  60  cycles.  Approximate  siv;e  is 
1’1>  in.  high.  1%  in.  wide,  1  15  16  in.  long. 


#^NHYDROPRENE  wires  and 
cables  are  made  with  a  thin 
wall  of  neoprene  instead  of 
a  fibrous  braid.  There  is  no 
braid  to  rot  or  to  “freeze”  to  the  wall 
of  a  duct.  The  thin  neoprene  jacket 
resists  oils  and  solvents  as  well  as 
acids,  alkalies  and  corrosive  chemicals. 

Anhydroprene  wires  can  be 
installed  overhead  in  messenger  rings. 
They  can  be  racked  on  the  wall  or 
they  can  be  installed  in  conduits  or 
raceways.  Underground  they  can  be 
used  in  ducts. 

Simplex  Data  Sheet  #115  has 
complete  information*  on  this  type  of 
wire.  Write  for  it  today. 


Traffic  Control  Relay  (510) 

Eastern  Industries  Inc.,  Automatic  Signal 
Division,  is  marketing  an  a-c  relay  for  ve¬ 
hicle-actuated  traffic  control  systems,  which 
it  claims  stands  up  under  10.000.000  opera¬ 
tions  per  year.  A  circuit  closure  of  .010  sec¬ 
onds  operates  the  relay  cleanly,  according 
to  the  manufacturer,  and  as  many  as  ten 
individual  pairs  of  contacts  can  be  accom¬ 
modated  on  each  relay.  Each  contact  spring 
is  encased  in  phenolic  insulation.  Coils  for 
115  and  12  volts,  60  cycles,  and  silver  con¬ 
tacts  5/32  in.  diameter  (rated  5  amp.,  115 
volts  a-c  non-inductive)  and  7/32  in  diam¬ 
eter  (rated  10  amp..  115  volts  a-c,  non-in¬ 
ductive)  are  standard.  Other  contacts  and 
coils  can  be  supplied  on  special  order.  Any 
combination  of  normally  open,  normally 
closed,  break-made,  make-before-break,  or 
break-make-before-break  can  be  assembled 
in  any  relay,  it  is  stated. 


Magnetic  Relays  (511) 

R-B-M  Division  of  E.ssex  Wire  Corp.  has 
a  new  line  of  a-c  and  d-c  magnetic  relays 
for  general-purpose  application.  The  relay 
shown  is  DPDT  intended  for  Class  C  small 
electrical  devices.  DPNC  is  also  available. 
The  line  also  includes  3-amp.  contacts  up 
to  6-pole  double  throw  for  low-voltage  ap¬ 
plication,  as  well  as  relays  rated  at  12  amp-. 
115  volts,  a-c  which  are  designed  to  Under¬ 
writers’  specifications  when  submitted  as 
part  of  equipment  builder’s  product. 


WIRES  Cr  CABLES 

SIMPLEX  WIRE  <S.  CABLE  CO.  79  SIDNEY  ST.  CAMBRIDGE  39,  MASS. 
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Central  flow-line  boards  for 
the  control  of  modern  industrial  processes 

are  easMo  design  with  £  RQ  U  S  E  -  H  I  N  D  S  complete  line 


of  panel  mounting 
CONDULET  equipment 
for  hazardous  locations 


Crause-Hinds  panel  mounting 
pilot  lights  and  switches  provide 
visual  indication  of  process  stag¬ 
es  and  instant  control  of  process¬ 
ing  or  manufacturing  equipment. 
The  illustrations  show  front  and 
back  views  of  a  flow-line  control 
board  in  a  starch  plant  where 
combustible  dust  creates  a  Class 
II  (National  Electrical  Code) 
hazardous  location. 


CONDULtTS  are  made  only  by  CKOVSE  HINDS 


The  pilot  lights  and  switches 
are  dust-tight  and  explosion- 
proof  and  are  designed  for  both 
Class  I  and  Class  II  hazardous 
locations.  A  similar  control 
board  for  use  where  flammable 
gases  or  vapors  create  a  Class  I 
hazardous  location  would  only 
require  substitution  of  explosion- 
proof  junction  Condulets  and  the 
addition  of  explosion-proof  seal- 
ing  Condulets,  as  indicated.'  "  ^ 

Write  for  additional  information. 


Type  EYS  Explosion-Pioof 
Sealing  Condulet 


Type  GUAT  Explosion-Proof 
Junction  Condulet 


Type  EJB  Explosion-Proof 
Junction  Condulet 


O  ir  50th  Anniversary 
1897  -  1947 


CROUSE-HINDS  COMPANY 

Syracuse  h  N.  Y. 


■1 

’“'''ll 

1 

•  ®.  1] 

Of'  ts  Birmingham  —  Boston  —  Buffalo  —  Chicago  —  Cincinnati  -  Cleveland  —  Dallas  Denver  —  Detroit  —  Houston  —  Indianapolis  Kansas  City_ —  Los  Angeles  —  Milwaukee  Minneapolis 
New  York  —  Philadelphia  —  Pittsburgh  —  Portland.  Ore.  —  San  Francisco  —  Seattle  —  St  Louis  —  Washington,  ffesidenf  Pepresenfofjves  Albany  —  Atlanta  —  Charlotte  —  New  Orleans 

CROUSEHINDS  COMPANY  Ot  CANADA.  LTD..  Mam  O/hce  ond  Plant:  TORONTO.  ONT 


CONDULETS  •  TRAFFIC  SIGNALS  •  AIRPORT  LIGHTING  •  FLOODLIGHTS 


^^arruitu 


FS-40 

Automatic 

STARTER 

Pat.  Nos. 
2200443 
2228210 

Other  Pats.  Pend. 


•  Locks  Out . .  Resets  Automatically. 

•  Most  effective  starter  yet  produced. 

•  Gives  long  life  to  ballast  because 
defective  lamp  is  locked  out.  Prevents 
overheating. 

•  The  life  of  the  AUTOMATIC  starter  is 
many  times  greater  than  that  of  aver¬ 
age  lamp. 

•  It  saves  maintenance  costs  and  power 
consumption.  Protects  and  insures 
longer  life  to  ballast  and  lamp. 

•  Millions  in  use  —  Repeat  orders  prove 
trade  acceptance. 


No.  651 
FLEX-LOC 


Lamp  Holder 


PATENTED 


•  FXEXIBLE  —  Self-adjusting  to  varia¬ 
tions  in  length  of  lamps.  The  ONLY 
lamp  holder  that  flexes. 

•  AUTOMATIC  LOCK— Lamps  positively 
cannot  fall  out.  Electrical  contacts  grip 
both  sides  of  lamp  pins. 

•  SIMPLE  STREAMLINED  DESIGN  -  No 
turning  or  twisting  of  lamps  necessary. 

•  NO  NEED  TO  CHANGE  fixture  layout. 
Engineered  to  fit  all  standard  fixture 
spacings. 


PRODUCTS  COMPANY 

Providence  5,  R.  I. 

Branch  Offices  and  Warehouse  Stocks 
in  27  Leading  Cities 
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Neon  Sign  Cable 


;5i2) 


A  neon  sign  cable  incorporating  I’oly. 
ethylene  insulation  and  a  Flamenol  ,icket 
has  been  added  to  the  G-E  line.  The  new 
cable  is  smaller  and  lighter  than  prewar 
types;  has  an  over-all  diameter  of  0.2)1  in. 
and  is  26  mils  smaller  than  the  old  ’.000. 
volt  cable.  The  insulation  has  diel  rtric 
strength  of  1,000  to  1,100  volts  per  n  il  at 
25°  C;  electrical  losses  are  low;  power 
factor  is  0.0003,  dielectric  constant,  2,3  at 
25°  C.  This  cable  replaces  Types  G 10-5, 
GTO-10  and  GTO-15;  has  been  designated 
Polyethylene-Flamenol  GTO-15  by  Lnder- 
writers’  I.aboratories  and  is  listed  for  use 
between  high-voltage  terminals  of  sign 
transformers  and  signs.  It  has  been  ap¬ 
proved  also  for  use  as  oil  burner  ignition 
cable. 


Slit+ing  Tool 


(5I3| 


^  A  tool  claimed  to  slit  the  lead  sheath 
I  of  any  cable  in  general  use  without  danger 
I  of  cutting  into  the  thin  liner  is  offered  by 
j  Buckingham  Mfg.  Co.  An  adjustable  slit¬ 
ting  blade,  guided  by  a  radial  guard,  is  held 
j  securely  in  place  by  an  Allep  set  screw 
i  which  is  loosened  to  make  adjustments  in 
cutting  depth,  or  to  reverse  the  blade.  The 


reversible  feature  permits  right-  or  left- 
hand  usage.  The  tool  cuts  along  the  length 
of  the  lead  sheath  by  means  of  hammer 
blows  applied  to  either  forged  lug  of  the 
double  head  or  in  the  direction  of  the 
hit’s  cutting  edge.  A  spreading  dog  is  built 
into  the  tool  handle  and  has  two  anchor 
holes  for  adjusting  it  to  varying  cable  di¬ 
ameters.  Spare  blade  and  wrench  are  sup¬ 
plied. 


Snake  Leader 


(5I4| 


The  N.  E.  Bend  snake  leader  is  designed 
to  steer  the  fish  tape  smoothly  around  any 
bend  in  the  conduit  and  is  claimed  to  go 
through  more  90°  bends  than  the  code  per- 
■  mits;  to  be  capable  of  pulling  more  tlian 
!  750  lb.;  to  handle  more  than  seven  No.  14 
wires  or  five  No.  12  wires  at  one  time  It 
I  is  being  distributed  to  electrical  whole-ale 
houses  by  Burbank  Distributors. 


Shielding  Tape 


(515) 


Keller-Dorian  Corp.  reports  that  it  is  pro¬ 
ducing  a  metalized  paper  shielding  tape  for 
use  in  oil-impregnated  paper  insulated  ca¬ 
bles  The  manufacturer  claims  that  cables 
shielded  with  this  tape  are  protected  ft  iin 
moisture  diffusion  in  factory  or  field  expo¬ 
sure,  have  higher  dielectric  strength,  slower 
aging  on  cyclic  loading,  and  impro'ed 
power  factor  stability. 


|5'6) 


Template 

Rapidesign  Inc.  is  offering  the  Elect  ■'O- 
Master  No.  175,  a  template  for  electric 
circuit  symbols.  This  device  is  a  45°  id- 
angle  made  from  mathematical-qual  ty 
plastic  sheets,  laminated  to  .080  thicknc  s. 
Inner  contours  are  beveled.  Printing  is  l  e- 
tween  laminated  sheets  to  prevent  its  wc  r- 
ing  off.  List  price,  $4. 


Ri 
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Reconstruction . . .  maintenance . . .  expansion . . .  equipment 
modernization  programs  . . .  demands  for  utility  services 
in  excess  of  facilities  ...  all  have  created  a  backlog  of 
heavy  work  which  FWD  heavy-duty  four- wheel -drive 
trucks  can  help  you  do  faster,  at  low  cost.  Wherever 
the  job  may  be,  on  or  off  the  highway  . . .  line  construc¬ 
tion,  m'aintenance,  earth  boring,  pole  setting,  heavy 
lugging,  emergency  service . . .  you  can  depend  on  FWD 
utility-engineered  trucks  to  get  more  work  done...  to 
help  you  gain  on  your  "backlogs.” 

For  complete  information  see  GTaTiJjR  or  write  — 

THE  FOUR  WHEEL  DRIVE  AUTO  COMPANY 
CLINTONVILLE,  WISCONSIN 
Canadian  Factory:  KITCHENER,  ONTARIO 


One  of  a  fleet  of  more  than  1  00  FWDs  in  service  with  Pacific  Tel.  &  Tel.  Co. 


Am0>rh*a*H 
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^meMs  finest  wholesalers 


ROYAL-NOARK 

FUSES 


ROYAL-NOARK 

FUSES 

ROYAL 

the  ORIGINAL 
GLASS-TOP  FUSES 


sell  the  ROYAL  line  to 


Panelboards  (5l7j 

Improved  Noark  NTl’S  panelboar  ls  for 
controlling!  light  and  small  power  ( ;rcuit& 
have  been  put  into  production  by  Federal 
Electric  Products  Co.  and  are  available  in 
4  to  12  circuits,  flush  or  surface  typo.  In. 
provements  include  incorporation  of  a  steel 
tension  spring  in  the  switch  assembly 
which  exerts  constant  pressure  on  station¬ 
ary  contact  parts  to  assure  positive  elec¬ 
trical  contacts.  The  three  current-carrying 
parts  in  the  circuit  have  been  made  ,io% 
heavier  and  more  rugged;  the  panel’s  four- 
plug  fuse  and  toggle-switch  phenolic  units 
have  been  redesigned  for  greater  attractive¬ 
ness  and  efficiency.  The  steel  enclosure  is 
3%  in.  permitting  flush  type  panels  to  be 
mounted  in  thin  walls  of  sheet  rock,  wall 
hoard,  masonite  and  other  materials. 


Connector  (518) 

A  one-piece  connector  announced  by 
Ilurndy  Engineering  do.  is  supplied  in  five 
sizes  to  accommodate  conductors  from  4/0 
stranded  through  1.000  Mem.  This  Type 
KO.S  I'niklip  has  recessed  holts  built  into 
a  rounded,  streamlined  body  and  is  said 
to  be  easy  to  install  in  close  quarters. 


ROYAL  WIRE 


ROYAL  CHRISTMAS 
LIGHTING  SETS 


"SeeUceC 


ROYAL 


TROUBLE 

LIGHTS 


/Imericas  finest  retailers 


WIRE  •  CORD  SETS 
CARTRIDGE  and  PLUG  FUSES  •  FUSTATS 
TROUBLE  LIGHTS  •  CHRISTMAS  LIGHTING  SETS 

ROYAl  ElECTRIC  CO.,  Inc.,  PAWTUCKET,  R.  I. 


QCPPCCCKITCn  RY.  NORTHWESTERN  AGENCIES.  INC.,  SEAHLE,  WASHINGTON 
•'‘-rr^COCIN  I  CU  DI.  eCKERT  -  lloyd  corp.,  san  francisco  &  los  angeles 


Flaw  Detector  (519) 

G-E  is  producing  a  flaw  detector  which 
!  can  continuously  detect  and  count  hides. 

weak  spots  and  conducting  paths  in  thin 
I  materials  during  the  manufacturing  process, 
i  This  detector  can  be  applied  to  sheet  ma¬ 
terials  up  to  .025  in.  thick  moving  as  fast 
I  as  450  ft.  per  min.  and  to  wire  moving  up 
I  to  100  ft.  per  min.;  consists  of  an  electrode 
!  assembly  through  which  an  adjustable  volt 
age  is  applied  to  the  material  being  te>ted. 
and  an  electronic  circuit  to  indicate  the  flow 
of  current  through  the  material  when  a 
flaw  passes  under  the  electrodes.  It  will 
.sound  an  alarm,  operate  a  recorder  or  shut 
down  the  manufacturing  process  when  flaw- 
are  encountered,  and  can  be  airangcd  to 
indicate  when  flaws  exceed  a  given  total. 
Control  unit  may  be  mounted  remotely 


Packaged  Supply  Units  (520) 

Arthur  E.  Booth  Co.  has  available  new 
packaged  supply  units  in  portable  or  bench 
models  to  provide  a-c  and  d-c  for  instrument 
and  relay  testing.  The  line  includes  a  full 
range  of  a-c  and  d-c  currents  up  to  10  amp  : 
a-c  and  d-c  potentials  up  to  750  volt 


Electrode  (521) 

For  welding  Iow-alh»y  cast  steel  or  'ow- 
alloy  high  tensile  strength  rolled  steel  in 
all  positions,  with  a-c  or  d-c  reverse  pola  ity- 
the  ACP-MO  electrode  is  being  offered  by 
Westinghouse  in  four  diameters  from  S/32 
to  3/16  in. 
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RACEWAYS  ROUND-UP 


Look  to  Genefal  Electric  for  every¬ 
thing  you  need  for  conduit  installa¬ 
tions.  The  cora- 
plete  line  in- 
eludes  locknuts, 
bushings,  con- 

®nectors,  wedges, 
reducers,  en¬ 
largers,  caps, 
ells,  straps,  boxes — practically  all  the 
accessories  necessary  to  wiring  safety 
and  convenience.  Try  the  new,  exclu¬ 
sively  General  Electric,  S-shaped  bar 
hangers,  too.  They  are  adaptable  to 
any  stud  spacing,  and  are  easily  and 
quickly  installed. 


...IT'S  EASY  TO  HANDLE  ON  ANY  JOB 

Men  who  work  with  General  Electric  White  rigid  conduit 
i  like  the  way  it  handles.  They’re  sold  on  it  because  of  its  true 
i  threading,  its  even  cutting,  and  its  smooth  interior  surface, 
;  which  makes  wire-pulling  easy.  Advantages  like  these  mean 
|ii  that  G-E  White  speeds  construction,  pleases  customers.  Take 
I  a  tip  from  the  men  who  install  it  —put  in  G-E  White  for  con- 
Ij  struction  speed  and  for  smooth,  permanent  raceways.  • 


AND 


WHITE  GOES  IN  TO  STAY 


When  jobs  are  done  with  General  Electric  White,  you  can 
count  on  it  to  stay  in  service.  Its  hot-dipped  zinc  coating — 
inside  and  out — and  its  hard,  smooth  Glyptal*  lacquer  finish 
resist  the  attacks  of  atmospheric  corrosion. 

Ask  your  nearest  General  Electric  distributor  for  details  on 
;i  our  complete  raceways  line — or  write  to  Section  C52-525, 
Appliance  and  Merchandise  Department,  General  Electric 
Company,  Bridgeport  2,  Connecticut. 

*TruJe-mari  Reg.  U.S.  Pat.  OS. 


G£N£RAL«  £L£CTRIC 


The  electrical  flexibility  of  buildings 
equipped  with  General  Electric  Q- 
Floor  wiring  is 
assured,  since 
every  cell  of  the 
flooring  can  be 
used  as  electri¬ 
cal  raceways  as 
needed.  Outlets, 
which  can  be  placed  anywhere  in  the 
floor  on  six-inch  centers,  can  be  added 
or  changed  with  little  expense.  Ask 
us  for  the  complete  story  on  General 
Electric  Q-Floor  wiring. 


General  Electric  Black  conduit  is  a 
useful  partner  of  General  Electric 


White.  It  is  coated  with  a  hard,  baked- 
on  finish  that  provides  outstanding 
protection  from  liquid  chemicals, 
fumes,  acids,  and  oils. 


Electrical  West- 


Fatigue  Tester  [522] 

Baldwin  Locomotive  Works  is  oflen.ig  thf 
Sonntag  Model  .SF-2  for  bench  type  fatigue 
testing.  The  machine  is  for  sheet  si  ick  of 
metal,  plastic  or  wood  and  is  said  to  re¬ 
quire  no  attention  during  tests.  The  manu 
facturer  states  that  design  of  the  machine 
eliminates  need  for  special  equipment  to 
maintain  a  constant  force  while  a  specimen 
is  under  test.  A  revolving  eccentric  mass  is 
used  as  a  means  of  loading,  and  the  load 
automatically  remains  constant  regardless  of 
the  changes  in  the  amount  of  deflection  of 
the  specimen,  it  is  stated. 


TR/lNSrORM  ERS 


Welder 


Lincoln  Electric  Co.’s  new  Fleet  Arc  a-c 
welder  is  equipped  with  an  arc  booster  said 
to  augment  the  current  the  instant  the  arc 
is  struck.  The  arc  is  started  automatically 
when  the  electrode  touches  the  work.  K 
selector  switch  on  the  welder  front  governs 
the  amount  of  booster  current  and  is  said  to 
give  a  range  of  striking  intensity  to  syit  re¬ 
quirements  for  thin  sheets  or  heavy  plates, 
tack  welds  or  various  electrode  types  and 
sizes.  This  new  welder  comes  in  200,  300 
and  .SOO  amperage  range;  both  frame  and 
housing  are  of  all-welded  construction. 


Without  escalator  clause, 

10-day  price  protection  on  all  quotations 


%  KVA 
Single  Phase 
460/230  to 
115  volt 


W  e  may  not  tdways  be  able  to  ship 
at  once,  but  you  can  depend  on 
the  delivery  promise  given. 


Infrared  Lamps  (524| 

Two  new  125-watt  infrared  industrial 
lamps  are  available  from  G-E.  One  is 
equipped  with  a  G-30  bulb  and  is  designed 
especially  for  use  in  open-reflector  ovens: 
has  a  medium  skirted  base,  5-in.  light  cen¬ 
ter  length  and  fits  infrared  reflectors  now 
in  general  use.  The  other  has  an  R-4fl 
fleeter  type  bulb  and  a  medium  skirted 
base.  Average  laboratory  life  for  both  is  in 
excess  of  5.000  hours,  the  company  says. 
They  can  be  used  interchangeably  with  250- 
and  375-watt  G-30  and  R-40  lamps. 


Yard  Light  (525) 

A  yard  light  added  to  the  Seber  line  ha? 
a  cast  aluminum  14-in.  reflector  and  a  21- 
in.  neck  of  %-in.  rigid  pipe.  It  is  said  to 
give  wide  light  di.stribution  with  a  150- 
watt  lamp;  is  furnished  with  socket.  No. 
14  wire,  and  cast  aluminum  wall  flange  in¬ 
cluding  2-hole  insulating  busing  and  2-in. 
lag  screws.  Ample  space  for  splicing  is  al¬ 
lowed  under  the  flange. 


Hinged-Glass  F  Unit  (526) 

Edwin  F.  Guth  Co.’s  new  hinged-glass 
Aristolite  features  floor  -  level  cleaning 
through  use  of  a  tool  with  a  “gripper”  end 
for  opening  and  closing  the  hinged  panels 
and  a  duster  end.  Two,  three  or  four  40- 
watt  sizes  are  available. 


Closed-End  Connector  (527) 

Aircraft-Marine  Products  Inc.  is  making 
a  closed-end  connector  which  it  claims  will 
make  vibration-proof  pigtail  splices.  Fur 
nished  with  insulation  attached,  this  connec¬ 
tor  requires  a  single  operation  of  the  AMP 
hand  tool  or  press  die  and  does  not  need 
soldering  or  taping. 


500  KVA  S-phase. 

4160  Volt  Transformer.  For  Indoor  Sub-Stations. 

- REPRESENTATIVES  - 

H.  D.  EASTERBROOK 
1262  S.  Boyle 
Los  Angeles  13,  Calif. 

SORGEL  ELEQRIC  CO.,  844  W.  National  Ave.,  Milwaukee  4,  Wis. 

Pioneers  in  the  development  and  manufacturing  of  Air-Cooled  Transformers 


CAMPBELL  &  GEORGE  CO. 
379  Brennan  St.,  San  Francisco 


F  Ballasts  (b28) 

Advance  Transformer  Co.  announces  lul 
it  has  new  types  of  fluorescent  ballasts  i® 
production,  including  60-cycle  reactor  of 
150,  220  and  238  volts  and  50-cycle  IW 
and  220  volts. 


Pedigree  Insulating  Varnishes  are  for 


ulatea  to  satisfy  the  exacm^uiremenfs 


becific  applications.  Laboratory  pro 


cfi^too  conTrol  asuvros  uniform  qua 


» .  \  years  of  performance  assure  sati^ 


factory  service. 


Clieck  your  requirements 
against  the  materials 
listed  in  this  big  useful 


a 


Distributed  by  ^ 

INSULATION  MANUFACTURERS  INSULATION  AND  WIRES  TRI-STATE  SUPPLY 
CORPORATION  INCORPORATED  CORPORATION 


Manufactured  by 

THE  P.  D.  GEORGE  COMPANY,  ST.  LOUIS,  U.^.  A. 


FLECTRICAL  WEST,  68  Post  St.,  San  Francisco  4,  California 
Please  send  me  information  about  following  CIRCLED  items; 
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531 

532 

533 

534 

535 

536 

Name .  Company* . Title* 

Address . 

*  Please  include  your  company's  name  and  your  position,  as  we  cannot  ask  manufacturers 
to  furnish  literature  unless  you  do. 
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Photolamp  Data  Sheet  (529) 

A  revised  photelamp  data  sheet,  featuring 
a  section  on  flashtubes  and  new  photolamp 
specifications,  has  been  announced  by  Gen¬ 
eral  Electric  Lamp  Dept.  Special  sections  of 
the  booklet  describe  the  G-E  repeating  flash- 
tubes,  blue  filter  lamps  for  color  photogra¬ 
phy,  photoflood  and  photospot  lamps,  'Hash 
lamps,  photographic  uses  of  fluorescent 
Ir^mps,  projection  lamps,  studio  lights,  and 
photo  enlarger  lamps.  Specifications  of  the 
lamps  and  exposure  data  are  included. 

The  Triangle  Lighting  Formula,  introduced 
recently  by  G-E,  is  explained  and  exposure 
data  included.  Changes  made  in  revising  the 
photolamp  data  sheet:  specifications  of  the 
SM  photoflash  lamp;  an  exposure  note  added 
to  the  section  on  triangle  lighting;  the  flash- 
tube  section;  addition  of  a  projection  lamp 
section;  new  photographs  and  sketches. 

Connectors  for  Aluminum  (530) 

Bulletin  M-3,  describing  a  full  lino  of  stand¬ 
ard,  compression  type  connectors  for  alumi¬ 
num,  has  been  published  by  Burndy  Engineer¬ 
ing  Co.  It  lists  terminals,  couplers,  parallel 
tap  and  T-connectors  supplied  In  either  bolt 
and  screw  clamp  types  or  Hydent  Indent 
types,  for  a  range  of  wire  sizes  from  No.  12 
to  1,000  Mem.  These  connectors  feature  the 
use  of  either  plated  copper  alloy  to  prevent 
electrolytic  action  or  plated  aluminum  to  in¬ 
hibit  formation  of  aluminum  oxide. 


Stud  Welding  (531) 

The  role  of  stud  welding  in  the  installation 
of  wiring  conduit,  outlet  boxes,  and  other 
I  electrical  equipment  In  steel  frame  structures, 
{  Is  described  in  a  new  36-page  brochure  on 
the  Nelson  electric  arc  stud  welder  and  flux- 
,  filled  studs.  The  booklet  explains  operating 
:  principles,  and  shows  various  types  of  equip- 
I  ment  w'llch  have  been  developed  to  handle 
the  Installation  of  standard  and  specialized 
studs,  ranging  from  '/g  to  %-in.  in  diameter, 
and  In  lengths  up  to  8  In.  Also  listed  are 


specifications  for  standard  studs  as  well 
tables  of  physical  properties.  Typical  electri¬ 
cal  applications  in  the  construction  field  il¬ 
lustrated  in  the  booklet  Include  insulators, 
transformers,  cable  terminals,  and  electrical 
gutters. 

Equipment  Bulletin  (532] 

Allis-Chalmers  products  for  heating,  ven¬ 
tilating  and  air  conditioning  are  presented  in 
a  new  bulletin.  Equipment  described  Includes 
Texrope  V-belt  drives,  centrifugal  pumps,  a-c 
and  d-c  motors,  a  complete  line  of  motor 
control,  dry  type  transformers  and  a-c  and 
d-c  welders- 

Oil  Circuit  Breakers  (533) 

A  revised  bulletin  on  Allis-Chalmers  oil  cir¬ 
cuit  breakers.  Type  DZ-40B,  has  been  an¬ 
nounced  by  the  company.  In  addition  to  de¬ 
scribing  the  construction  of  these  breakers 
and  listing  protection  features,  the  4-page 
bulletin  lists  accessories  and  provides  a  table 
of  maximum  current,  voltage  and  interrupt¬ 
ing  capacity  ratings  together  with  a  refer¬ 
ence  chart  of  general  dimensions. 

Contact  Ratings  (534| 

A  Railway  &  Industrial  Engineering  Co. 
publication  lists  new  ratings  of  that  com¬ 
pany's  line  shorting  contactor.  This  sheet  is 
supplementary  to  page  3,  Bulletin  1382. 

Lineman's  Equipment  (535) 

Utilities  Safety  Supply  Co.  has  prepared  a 
pocket  type  catalog  of  its  line  of  belts,  satety 
straps,  climber  straps  and  pads.  Included  Is 
the  recently  added  tool  belt. 

Heavy-Duty  Trucks  (536) 

Four  Wheel  Drive  Auto  Co.  has  a  folder  on 
its  10-  and  12-ton  trucks  for  heavy-duty 


Bronco  has  what  it 
{akes  to  meet  your 
toughest  requirements. 
You  can  be  sure  of 
maximum  performance 
— with  Bronco. 


WESTERH 

INSULATED  WIRE  CO. 

1001  E.  Sixty-Second  St. 
Los  Angeles  1,  California 


FOR  WIRB  IN  THe  WCST  — 
IT’S  WiSTlRN 


STANDARD  ENGINEERS 
NOTEBOOK 
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Calol  5.A.  Grease  stands 
up  in  presence  of 
radiated  heat- 
250®  f:  and  over. 


Pumpability  good 
in  cold  weather. 


Minimizes 
drippage  and 
leakage  through 
^  seals  and 
11  housings. 


Adaptable  to 
a  multiplicity 
of  services. 


Because  it  hardens  the  texture  of  flooring  and  pro¬ 
duces  a  non-slippery,  tough  surface,  Standard  Floor 
Hardener  minimizes  wear  on  plant  floors.  It  pre¬ 
vents  grit  from  being  ground  into  the  floors  and 
helps  seal  out  grease,  oil,  fruit  juice,  etc. 

Standard  Floor  Hardener  is  made  from  special  pe¬ 
troleum  oils,  wood  oils,  gums  and  thinners  like 
those  used  in  the  manufacture  of  quality  varnishes. 
It  penetrates  deeply  into  concrete,  wood,  linoleum, 
unglazed  tile  and  composition  flooring  and  seals 
the  pores.  It  should  not  be  used  on  rubber  or  asphal¬ 
tic  surfaces. 

Standard  Floor  Hardener  provides  an  ideal  base 
for  the  application  of  floor  polishes  and  makes  sur¬ 
faces  much  easier  to  clean.  On  concrete  floors,  it 
resists  decomposition  or  "dusting".  On  wood  and 
other  types  it  prevents  cracking,  chipping  and 
splintering.  Depending  on  porosity  of  a  floor,  a 
gallon  covers  up  to  600  square  feet. 

Standard  Floor  Hardener 
seals  and  provides  hard, 

wear- resistant  surface  May  he  applied 

on  old  or  new  wood,  with  paint  brush, 

concrete,  linoleum, 
unglazed  tile  and 
composition  flooring 

Second  coat^^ - 

stays  near 
Surface. 


Lubrlcafcs  = 
anti -friction 
bearings 
efficiently  in 
high  temperatures. 


Drippage  and  leakage  from  bearings  that  must  operate 
in  high  ambient  temperatures  can  be  materially  re-‘ 
duced  by  using  Calol  S.  A.  Grease. 

This  special  grease  is  made  from  a  sodium-aluminum 
bcise  and  selected  oils  with  high  heat-resistant 
qualities.  In  many  instances  it  has  provided  satis¬ 
factory  lubrication  where  bearing  temperatures,  due 
to  radiated  heat,  are  as  high  as  250°F.  and  over.  It 
can  be  applied  easily  in  all  seasons  as  it  has  good 
pumpability  in  cold  weather. 

Calol  S.  A.  Grease  can  be  adapted  to  a  great  many 
services  in  various  industries.  It  was,  however, 
.originally  developed  for  anti-friction  bearings. 
Tests  in  the  field  and  on  the  Navy  Ball  Bearing  Ma¬ 
chine  have  proved  it  excellent  for  low-,  medium-, 
and  high-speed  bearings  of  the  anti-friction  type. 

There  are  three  grades  of  Calol  S.  A.  Grease:  No. 
00,  No.  0  arid  No.  1 .  It  is  packed  in  35- ,  108-  and  420- 
pound  containers. 


first  coat  penetrates 
deeply ,jea  Is  pores 
and  holds  back 
second  coat. 


Resists  penetration 
of  grease,  oil,  fruit  juice, 
etc.  Rievents  dusting' 
of  concrete  and 
cracking  and  splintering 
of  other  surfaces. 


Trademark  "Calol, 


Standard  Fuel  and  Lubricant  Engineers  are  always  at  your  service.  They'll  gladly  give  you  expert  help  —  make  your  maintenance 
job  easier.  Call  your  local  Standard  Representative  or  write  Standard  of  California,  225  Bush  St.,  San  Francisco  20,  California 


CORPORATION 


clamps 


bolts 


•iippmv  h 

opting 

m^iun  or- 


anchor  RO 

d,  £or  .U  ffuy^na^ 
.•tvt..  S*rriO0-PTO^ 


South  Tenth  and  Muriel  Streets 
Pittsburgh  3,  Pennsylvania 


OLIVER  GUYlNG:Mi^TERfAL 
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4  Tested  I  Besides  numerous  test 
Se  boards  for  standard  trans* 


Tanks  are  electrically  welded, 
made  of  high'grade  open* 
hearth  steel  especially  suited  for 
the  purpose.  These  tanks  are 
provided  with  rugged  Z-bars  or 
strong  welded  box  type  rein¬ 
forcements.  Bases  are  of  heavy 
welded  channel  iron  construc¬ 
tion  Radiators  are  of  all- 
welded  construction,  tubes  are 
spaced  for  easy  cleaning  and 
twinting,  all  welds  are  external, 
headers  are  designed  so 
water  cannot  stand  oo 
surface. 


former  tests,  Moloney  has  com. 
plete  facilities  for  making  im¬ 
pulse  tests.  The  Moloney 
2,500,000  volt  Surge  Genera¬ 
tor,  with  its  recording  cathode 
ray  oscillograph,  is  available 
for  impulse  testing  all  ratings 
of  transformers  Moloney 
Transformers  are  tested  to 
meet  the  most  rigid  specifi¬ 
cations  for  real  **oa-the-job*’ 
performance. 


0  m 

iMGmttWHjj 


OliONEY  ELECTRIC  COMPANY 


ST.  LOUIS  20,  MO. 


Enginearing  research  is  a  viul 
part  of  the  Moloney  program 
of  building  transformers  of  ad¬ 
vanced  design.  Fifty  years  of 
exclusive  transformer  manufao 
ture  have  brought  technical 
‘'know-how”. ..  fifty  years  of 
engineering  research  have  de¬ 
veloped  far-reaching  improve¬ 
ments  in  design,  processing, 
and  fabrication.  These  are  the 
factors  which  contribute  to 
the  trouble-free  operation  of 
Moloney  Transformers. 


Cora  lypa  construction  is 

standard  on  all  Moloney  Power 
Transformers  . . .  permitting 
maximum  amount  of  winding 
surface  exposed  to  the  oil,  for 
efficient  dissipation  of  heat  and 
reduction  of  hot  spot  tempera¬ 
tures.  Circular  windings  pro¬ 
vide  greatest  possible  protec¬ 
tion  against  distortion  under 
the  most  severe  operating  con¬ 
ditions.  Cores  are  of  low-loss, 
silicon  steel  laminations  prop¬ 
erly  annealed  and  carefully 
assembled. 


Bank  of  21,000  KVA,  161,000 
volt  Power  Transformers 
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4;X“j|r  7  ELL,”  Electra  said,  “it 
%/%/  seems  you  were  right.” 

T  f  “Of  course,”  I  said. 

“About  what?” 

“About  those  co-ops,”  she  explained. 

*'0h,  those,”  1  said.  “They’re  going 
to  town,  all  right.  And  I  hope  it  won't 
be  long  before  they  reach  the  cleaners. 
But  what  brings  them  up?” 

“Just  that  Kate  and  1  were  down  in 
the  Valley  today,”  Electra  said.  “In 
one  of  those  little  towns — I  forget 
which — we  passed  a  co-op  appliance 
store.” 

“Any  merchandise  on  dis¬ 
play?”  I  asked. 

“No  more  than  in  any  other 
store,”  she  answered.  “We  just 
went  on  by.  But  I  think  I  saw  a 
washer  and  a  home  freezer  and 
maybe  a  radio.” 

“Well,  there’s  one  thing  about 
the  co-ops,”  I  said.  “They’re  not 
having  any  easier  time  getting 
out  appliances  than  any  of  the 
other  manufacturers.  But  they’re 
still  looking  forward  to  big  things. 
And  if  Congress  doesn’t  do  something 
soon,  they’re  sure  enough  going  to 
realize  them.” 

“You  mean,  nothing’s  been  done  yet 
about  making  them  pay  federal  income 
tax  like  Fulton  Lewis  said  on  the  radio 
the  other  night?”  Electra  exclaimed. 
You  could  see  her  thinking  back  to 
March  15. 

“Not  yet,”  I  said.  “But  things  are 
coming  along.”  And  with  that  I  went 
back  to  my  paper. 

Somehow,  though  the  subject  kept 
bobbing  up  in  my  mind.  So  next  day 
I  looked  up  some  facts  and  figures. 
And  sure  enough,  they  weren’t  any 
more  encouraging  than  I  thought  they 
were. 

“In  case  you’re  interested,”  I  told 
Electra  that  evening,  “the  co-ops  are 
getting  into  appliance  retailing  in  an 
even  bigger  w'ay  than  I  thought.  Na¬ 
tional  Cooperatives,  the  big  outfit  that 
manufactures  and  distributes  the  co-op 
lines  of  cigarettes,  cosmetics,  electric 
appliances,  tires,  toothbrushes  and  vita¬ 
min  pills,  expects  to  do  a  business  of 
M5.600.000  this  year.  It  has  17  w'hole- 
salers  and  2..500  dealers. 

“Not  all  of  those  dealers,  of  course, 
are  set  up  to  handle  the  entire  co-op 
line.  Only  about  a  quarter  of  them  are, 
in  fact.  But  a  lot  of  the  other  stores 
that  handle  appliances  along  with  gas 
and  groceries  and  farm  supplies  are 


figuring  to  set  up  on  a  full-line  basis 
this  year.  And  in  addition,  there’s  a 
pretty  good  number  of  REA  cooper¬ 
atives  that  either  sell  or  plan  to  sell 
appliances.” 

“And  just  what  do  all  these  stores 
think  they’re  going  to  sell?”  Electra 
asked. 

“Oh,  they’ll  handle  just  about  what 
every  other  appliance  store  handles,” 
I  answered.  “And  some  extras  besides. 
Refrigerators,  home  freezers,  radios, 
washers,  ironers,  vacuum  cleaners. 


electric  water  heaters,  water  systems 
and  milking  machines.  And  they’re  fig¬ 
uring  on  gas  and  electric  ranges,  gas 
water  heaters,  oil  burners,  oil  space 
heaters,  stokers,  milk  coolers  and  a 
complete  line  of  small  electrical  appli¬ 
ances. 

“I  said  they  were  going  into  this 
business  in  a  big  way,  and  I  wasn’t 
kidding.” 

“Yes,  but  isn’t  anyone  going  to  stop 
them?”  Electra  said.  “You’ve  said 
yourself  there  are  too  many  people  sell¬ 
ing  appliances  already.  And  if  these 
fellows  get  into  it — .” 

“That  isn’t  the  point,”  I  said.  “The 
appliance  business  may  be  crowded 
now’.  But  in  this  country,  anyone  who 
wants  to  sell  appliances — or  any  other 
thing,  for  that  matter — has  a  perfect 
right  to  try. 

“The  real  point — the  crux  of  the 
matter,  as  they  say — is  that  the  co¬ 
ops  don’t  pay  income  tax  the  w’ay  the 
ordinary  business  man  does.  And  that 
means  they’re  going  to  run  a  lot  of 
good,  taxpaying  citizens  out  of  the 
businesses  they’ve  spent  years  building 
up,  and  keep  a  lot  of  GI’s  from  going 
into  the  businesses  they’d  like  to  start.” 

“You’ve  said  all  that  before,”  Elec¬ 
tra  said  sharply.  “What  I  really  want 
to  know’  is  whether  all  you  important 
business  men  aren’t  going  to  get  action 
out  of  Congress  before  the  whole  coun¬ 
try  goes  cooperative?” 


“We  will,”  I  said.  “Don||  you  wor¬ 
ry. 

“In  fact,  so  many  fires  are  being 
built  under  the  co-ops  right  now  that 
they’re  beginning  to  twitch  like  a  frog 
with  its  legs  off.  If  you  want  the  truth, 
they’re  scared  stiff.  They  yelled  when 
the  House  of  Representatives,  in  Wash¬ 
ington,  set  up  a  new  Small  Business 
Committee,  because  they’re  afraid 
there’ll  be  an  honest  investigation  of 
their  competitive  advantage,  to  take 
the  place  of  the  whitewash  that  was 
put  out  a  year  ago.  They’re 
frightened  of  the  noises  the  Ways 
and  Means  Committee  is  making, 
leading  up  to  hearings  in  May 
on  all  tax-exempts  and  how’  to 
make  them  pay  taxes.  And  every 
time  a  co-op  group  gets  together, 
they  draw  up  some  kind  of  reso¬ 
lution  saying  that  maybe  there  is 
something  to  be  said  for  paying 
income  tax,  only  it  would  be  a 
whole  lot  better  if  independent 
business  just  paid  its  earnings  to 
customers  the  way  the  co-ops  do.” 

“You  mean  to  heck  with  me  and  my 
ten  shares  of  stock — let’s  distribute 
what  w’e  make  to  Mr.  and  Mrs.  John 
Q.  Public?”  Electra  asked. 

“Right  on  the  button,”  I  said.  “To 
heck  w’ith  the  stockholders.  To  heck 
with  the  profit  system.  To  heck  with 
the  young  men  who  w’ant  to  go  into 
business  for  themselves.  To  heck  with 
the  government’s  need  for  the  taxes 
that  keep  it  in  business.” 

“No  one  you  know  in  business  takes 
that  sort  of  scbeme  seriously?”  said 
Electra,  a  question  in  ber  tone. 

“I  sure  hope  not.”  I  said.  “Because 
if  they  do,  they  just  ain’t  a-going  to 
have  any  business  left.  Tbere’ll  be  onlv 
a  new  form  of  government — a  cooper¬ 
ative  commonwealth  or  socialist  state 
or  something  of  the  sort.” 

“It  just  isn’t  possible  to  have  an 
economy  in  which  half  of  the  operat¬ 
ing  organizations  pay  taxes  and  the 
other  half  do  not.  It’s  got  to  be  all 
one  way’  or  the  other.  Either  we  have 
a  set-up  with  all  businesses  operating 
under  tbe  same  set  of  rules  or  the 
government  must  take  over.” 

“Well,  just  to  be  on  the  safe  side,  I 
think  you  and  your  friends  ought  ti 
let  your  horse  out  another  notch.  ’ 
Electra  said.  “Seems  to  me,  if  you  have 
the  co-ops  on  the  run,  you  ought  1 1 
keep  after  them  until  you’ve  got  thei  i 
corraled.” 
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And  no  wonder,  because  first  of  all,  Laytex  (Type  RU  ) 
branch  circuit  building  wire  is  smaller  in  diameter 
than  any  other  rubber  insulated  building  wire.  That 
means  more  circuits  per  conduit. 

It  is  lighter  in  weight  and  easier  to  handle,  has  a 
saturated  cotton  fibrous  cover  that  is  flame-retardant 
and  moisture-resistant. 

Laytex  (Type  RU)  is  insulated  with  laminated  walls 
of  90</l  unmilled,  grainless  natural  rubber.  This  forms 
a  homogeneous  sheath  around  perfectly  centered  con¬ 
ductors,  eliminating  the  possibilities  of  thin  spots. 

In  physical  and  electrical  properties,  Laytex  has 
no  equal. 

UNITED  STATES  RUBBER  COMPANY 

1230  Avenue  of  the  Americas  •  Rockefeller  Center  •  New  York  20,  N.  Y. 


tensile  strength.  High  di¬ 
electric  strength.  Flame 
retardant,  moisture  re¬ 
sistant  cover. 


Small  diameter.  Light 
weight.  Natural  rubber 
insulation.  Perfectly  cen¬ 
tered  conductors.  High 


U.S.  LAYTEX 


THE  FINEST  BUILDING  WIRE  ON  THE  MARKET 


RE  SPEED 


Merchandise  Distributor 


G.  E.  OFFERS  A  COMPLETE  LINE 
OF  BUILDING  WIRES 


Besides  G-E  thermoplastic.  Types  T  and 

TW,  for  dry  and  wet  locations,  there 

are  standard  code  grade  building  w  ires, 

Types  R  and  RH,  (Type  RH  in  sizes 

6  Awg  and  larger  can  often  be  used 

more  economically 

than  Type  R,  be- 

cause  of  its  higher  JfjL  p 

current  rating).  In 

addition,  G.E.  offers  ^ 

Types  RW  (mois- 
ture  resistant),  RD  (flat  twin-braided 
building  wire),  and  RL  and  RHL  (lead¬ 
ed  cable  construction). 


CCTTING  YOUR  SMARI?  There’s  gmxi 
business  .  .  .  and  good  profits  ...  in 
replacement  cords  for  portable  tools. 
And  when  you  use  Flamenol*  portable 
cords,  you’re  sure  of 
the  reliable  per- 
formance  and  lone- 
^  term  service  that  are 
%  your  best  bets  for 
satisfied  customers.  Rip-cord,  medium- 
duty,  and  heavy-duty  types  available. 


•  The  smooth,  waxed,  low-friction  surface  of  General  Electric’s  thermo¬ 
plastic  building  wires  shows  up  in  /ime  saved  when  pulling  wires  through 
conduit.  Compared  to  other  types  of  wire  of  equal  capacity,  it  takes  less 
“pull,”  makes  fishing  easier  when  joints  and  angle  bends  are  encountered. 
And  the  tough,  abrasion-resistant  finish  protects  the  insulation  from  pos¬ 
sible  damage. 

No  wonder  General  Electric  thermoplastic  has  moved  up  so  fast  as  a 
favorite  among  contractors  and  their  customers  alike.  For,  in  addition 
to  its  smooth  surface,  it  has  cost-saving  advantages  all  the  way  through. 
It  strips  easily.  It  is  practically  nonaging.  It  is  virtually  unaffected  by  oil 
or  water.  It  has  made  possible  building  wires  of  small  diameter,  without 

lowering  insulation  standards. 

Don’t  risk  buying,  or  specifying, 
building  wire  by  type  alone.  First, 
get  all  the  facts  about  General 
Electric’s  thermoplastic  building 
by  writing  to  Section 
W5 1-525;  Appliance  and  Mer¬ 
chandise  Department,  General 
Electric  Company,  Bridgeport  2, 
Connecticut. 


DO  YOU  KNOW  ABOUT  PVX?  Here  is 
a  light  nonmetallic  sheathed  cable  that 

is  ideally  suited  for  _ _  _  ^ 

use  in  residential  and 
farm  construction. 

Durable,  easy  to  in- 

stall,  and  always  gixsd  |  \ 

protection  from  serv- 

ice  hazards,  PVX  saves  time  and  money. 

Ask  us  about  it. 


BX*  COLOEN  ANNIVERSARY  —  Eitty 
years  ago  General  Electric  introduied 
BX  armored  cable.  / 

Today,  the  im- 
proved  BX  cable  is 
manufactured  with 
a  bonding  strip  to  ^ ^ 

assure  low  value  of  ' 

armor  resistance.  Let  us  show  \  >u 
samples. 

'Trade-mark  Reg.  U.  S.  Pat.  ■  S- 
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REPORT  ON 
HEAT  PUMPS 
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If  a  unit  of  fuel  is  burned  in  a 
central  station  and  the  derived  elec¬ 
trical  energy  less  20%  line  losses  is 
delivered  to  a  heat  pump  in  a  home, 
there  will  be  more  heat  in  the  house 
than  had  the  unit  of  fuel  been  burned 
there  in  an  ordinary  home  furnace. 

If  a  home  has  a  heat  pump,  it  also 
has  an  air  conditioner,  since  the  two 
are  one,  and  the  electrical  load, 
throughout  the  entire  year  is  therefore 
remarkably  flat. 

For  those  reasons  heat  pumps  offer 
possibilities  of  unprecedented  economy 
in  home  heating,  excellent  utility  load 
and  conservation  of  natural  resources 
on  a  gigantic  scale.  Furthermore, 
they  have  the  potentials  of  bringing 
home  air  conditioning  within  the  reach 
of  millions  of  people  to  whom  it  has 
heretofore  been  unthinkably  expensive, 
and  of  providing  these  same  people 
with  clean,  healthful,  fireless  heat  at  a 
lower  cost  than  they  are  now  paying 
for  keeping  warm  by  more  primative, 
less  satisfactory  means. 

Heat  pumps  are  here  today.  They 
can  be  purchased  in  3-hp.,  5-hp.  and 
larger  sizes.  Their  performance  ratios 
1  ratio  of  energy  delivered  to  energy 
purchased)  are  on  the  order  of  four. 
A  3-hp.  unit  costs  a  little  over  S2.000. 

Present  price  is  one  of  the  obstacles 
to  immediate  universal  application  of 
heat  pumps.  Even  at  today’s  prices, 
however,  virtually  every  commercial 
occiipancy  and  many  residences  are 
heat-pump  prospects,  except  within  a 
few  zones  where  summer  air  condition¬ 
ing  is  almost  never  desired,  and  where, 
aho.  the  winter  heating  hill  is  moder¬ 
ate  In  the  West,  these  zones  are  prob¬ 


ably  confined  to  a  coastal  strip,  ex¬ 
tending  only  a  few  miles  inland  in 
southern  California,  reaching  a  little 
farther  inland  as  it  passes  through 
Oregon  and  Washington,  and  disap¬ 
pearing  somewhere  in  Canada  as  it 
enters  the  regions  of  severe  winter. 

If  the  cost  of  heat  pumps  should 
decline  to  the  $1,000  bracket  which 
some  heat-pump  men  feel  is  conceiv¬ 
able,  over  a  matter  of  years — heat 
pumps  would  become  economically 
feasible  for  almost  every  indoor  heat¬ 
ing  application,  except  in  those  zones 
where  both  summer  and  winter  cli¬ 
mates  are  extremely  mild.' 

While  cost  is  an  imposing  factor  in 
the  marketing  of  heat  pumps  today, 
there  are  others  of  even  greater  imme¬ 
diate  significance.  For  while  cost  may 
define  the  scope  of  the  eventual  mass 
market,  today’s  market  is  sufficient  to 
keep  existing  productive  capacity  run¬ 
ning  full  blast  for  years  to  come.  The 
factors  aside  from  cost  are  those  asso¬ 
ciated  with  the  inertia  which  any 
revolutionary  idea  is  likely  to  en¬ 
counter. 

And  heat  pumps  are  revolutionary 
insofar  as  customers  in  general  are 
concerned.  Although  it  is  nearly  100 
years  since  Lord  Kelvin  described  the 
refrigeration  cycle  in  reverse  and  char¬ 
acterized  it  as  the  heating  process  of 
the  future,  pumping  heat  has  for  the 
most  part  heen  regarded  as  a  scientific 
novelty.  A  few  installations  in  the 
West  date  hack  several  years,  but  most 
of  them  are  no  older  than  the  ’.30’s. 
and  it  is  only  recently,  especially  since 
the  war.  that  a  heat  pump  could  he 
purchased  as  a  ready-made  package. 


A  survey  would  doubtless  show  that 
most  people  have  never  heard  of  a 
heat  pump,  wouldn’t  immediately  be¬ 
lieve  it  if  they  heard  about  it  now.  Per¬ 
haps  it  should  be  said,  “won’t  imme¬ 
diately  believe  it  when  they  do  hear 
about  it,”  for  it  now  appears  certain 
that  many  people  are  going  to  learn 
about  heat  pumps  soon. 

Customer  education,  orderly  ar¬ 
rangement  of  performance  data  from 
actual  heat  pumps  in  various  types  of 
structures  in  various  climates,  studies 
of  heat  pumps  as  loads  on  specific  util¬ 
ity  systems,  the  relating  of  heat-pump 
characteristics  to  public  demand  for 
the  qualities  heretofore  associated 
only  with  certain  forms  of  electric 
heat,  dissemination  of  information  as 
to  available  equipment  and  its  require¬ 
ments,  education  of  utilities  ana  dis¬ 
tributing  channels  in  sales  technique — 
all  these  are  needed  now. 

Equipment 

Practical  difiBculties  with  heat  pumps 
have  for  the  most  part  been  associated 
with  the  source  of  heat.  The  illustra¬ 
tion  on  the  next  page  shows  an  ordi¬ 
nary  household  refrigerator,  in  which 
the  air  around  the  freezing  coils  con¬ 
stitutes  the  heat  source. 

When  coils  are  cooled  in  this  way, 
so  that  frosting  occurs,  the  rate  of 
heat  transfer  is  greatly  cut  down.  An¬ 
other  difficulty  with  air  is  that  its 
temperature  changes,  temperature  of 
the  outside  air  (the  heat-source  air) 
being  lowest  when  the  heating  require¬ 
ment  is  greatest.  This  has  two  adverse 
effects.  On  the  one  hand,  it  means  that 


I 


install  an  ordinary  refrigerator  In  a 
house,  one  with  the  machinery  at  the 
bottom,  the  cooling  compartment  in 
the  middle,  and  one  of  the  old  S-E 
monitor  tops  up  above.  In  the  picture 
at  left  one  unit  of  heat  is  taken  In 
the  form  of  electricity  from  the  power 
lines.  Where  does  it  go?  Well,  either 
it  goes  out  of  the  monitor  top  or  out 


the  vent.  At  the  same  time  it  is  mak¬ 
ing  the  refrigerator  move  three  other 
heat  units  from  the  cooling  compart¬ 
ment  out  by  way  of  the  top.  The 
refrigerator  is  cooler  and  the  house  is 
warmer.  The  whole  interior,  refrigera¬ 
tor  and  house  together,  are  warmer  by 
exactly  one  unit — the  unit  taken  In 
from  the  lines.  Next  stick  the  refrig¬ 


erator  through  the  roof.  Not  a  very 
practical  arrangement,  but  it  gives  the 
idea.  Open  the  refrigerator  door.  The 
same  process  goes  on,  but  this  way 
the  room  is  cooled.  Next,  cut  a  hole 
in  the  house  wall  and  open  the  refrig¬ 
erator  door  to  the  outdoors.  Now 
every  time  one  heat  unit  is  purchased, 
three  more  are  brought  into  the  house 
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Heat  Pump  Report  and  Program. 

"Electrical  World,"  April  27,  1946. 
Philip  Sporn,  executive  vice-president, 
American  Gas  &  Electric  Service  Corp., 
reviews  utility  programs  aimed  at  ac¬ 
cumulating  heat-pump  data,  raises  per¬ 
tinent  questions  as  to  marketing  prob¬ 
lems,  describes  efforts  to  set  up  equip¬ 
ment  specifications,  both  for  space 
and  water  heating  units. 

Practical  Aspects  of  the  Heat  Pump. 

"Electrical  West,"  April  1945.  F.  W. 
Jordan  of  Westinghouse  examines 
heat  pump  principle,  discusses  basic 
types,  and  gives  operating  data  on 
the  heat  pump  In  Westinghouse's 
plant  at  Emeryville,  Calif. 

The  Heat  Pump.  "Distribution,"  April 
1947.  In  this  General  Electric  quar¬ 
terly,  P.  M.  Currier,  of  the  company, 
points  out  briefly  how  coal  can  deliver 
more  heat  to  a  home  If  burned  In  a 
central  station  to  supply  electricity  to 
run  a  heat  pump.  Such  heating  would 
conserve  natural  resources. 

New  Heat  Pump  Utilizer  Buried  Coil. 

"Electric  Light  and  Power,"  November 


1946.  Gives  comprehensive  data  on  an 
experimental  unit  in  the  home  of  an 
Indianapolis  Inventor,  where  the  re¬ 
frigerant  itself  is  circulated  through 
coils  in  the  earth. 

The  Heat  Pump.  "Architectural  Forum," 
November  1946.  Explains  heat  pump 
possibilities  to  architects  and  gives 
brief  Information  on  available  units. 
Excellent  schematic  illustrations.  De¬ 
scribes  also  an  Idaho  Installation  where 
refrigerant  is  circulated  through  pipes 
In  the  house  walls. 

Reversed  Heat  Engine  Cycle  Used  In 
Packaged  Air  Conditioner.  "Electrical 
Manufacturing,"  July  1946.  C.  E. 
Clancy,  consulting  engineer  for  Drayer- 
Hanson,  gives  considerable  data  on 
that  firm's  units  and  sets  forth  the 
technical  fundamentals  relating  to 
heat-pump  applications  in  general. 

Heating  With  Reversed  Refrigeration. 

Electric  Heating  Bulletin  No.  54, 
Southern  California  Edison  Co.,  dis¬ 
cusses  climatic  considerations,  gives 
details  on  Edison  district  office  instal¬ 
lations. 


a  larger  volume  of  air  must  be  handled 
to  extract  a  given  amount  of  heat.  On 
the  other  hand,  the  performance  fac¬ 
tor  of  a  heat  pump  is  inherently  smaller 
the  larger  the  temperature  difference 
across  which  the  device  is  pumping. 

Recent  developments  have  been 
along  two  lines.  One  has  refined  the 
heat-exchange  devices  to  the  })oint 
where  the  difficulties  of  extracting  heat 
from  air  are  largely  eliminated,  so 
long  as  outside  air  temperature  doesn't 
get  much  below  The  other  has 

sought  to  utilize  heat  from  the  earth. 

The  idea  (»f  taking  heat  from  the 
earth  is  not  in  itself  a  new  one — manv 
of  the  early  applications  used  well 
water  as  a  heat  source.  But  pumping 
large  quantities  of  water  from  wells 
introduced  both  water  supply  and 
water  disposal  problems. 

The  newer  devices  do  not  consume 
water,  hut  utilize  a  closed  circulating 
system  buried  in  the  earth. 

I)ray(‘r-Hanson 

An  Electrical  West  survey  of  air- 
conditioning  and  other  manufacturers 
who  might  be  presumed  to  he  prospec¬ 
tive  heat-pump  producers,  revealed 
only  two  who  are  actively  in  the  mar¬ 
ket  with  standard  heat-pump  products 
as  such.  Air-conditioning  equipment 
can  of  course  he  turned  into  a  heat 
pump,  with  much  or  little  difficult),  de¬ 
pending  on  the  type  and  location  (<i 
the  particular  equipment. 

In  the  West  there  is  one  heat-pump 
manufacturer,  the  Drayer-Hanson  Co. 
of  Los  Angeles,  whose  units  are  called 
Airtopia. 

The  Airtopia  air-to-air  unit  (far  left) 
comes  in  several  standard  sizes,  which, 
together  with  performance  data,  are 
shown  in  Table  1.  These  units  provide 
heating,  cooling,  humidification,  filter¬ 
ing  and  circulation,  together  with  auto¬ 
matic  time  and  temperature  control, 
so  that  one  electrical  coimection.  in 
addition  to  air  ducts,  is  all  that  is  re¬ 
quired  in  the  way  of  installation,  and 
operation  is  automatic  the  year  round. 

An  air  preheater,  which  is  supplied 
hv  super-cooling  the  working  liquid 
(Freon  12)  minimizes  the  difficulties 
usually  associated  with  air  as  a  heat 
source.  |)roviding  wide-range  efficienev 
within  regions  of  moderate  winter 
climate.  Recent  developments  at  Drav- 
er-Hanson  |)romise  to  improve  per¬ 
formance  to  the  extent  that  output 
capacity  on  the  heating  cvcle  is  kept 
substantially  constant  throughout  the 
entire  range  of  appropriate  working 
temperatures. 

For  cooler  climates.  Drayer-Hanson 
expects  to  make  available  soon  a  model 
which  draws  heat  from  the  earth, 
through  a  device  called  the  “earth 
root.”  The  earth  root  consists  of  a 
L-tuhe  enclosed  in  an  outer  pipe  or 


Table  II — Marvair  Data 


Heatinq 

Coolinq 

Motor 

Width 

Lenqth 

Htiqht 

Woiqht 

Capacity 

Capacity 

Site 

@50°  W 

@  75°  W 

3  hp. 

?8 

40 

34 

845 

60,000  B.t.u. 

32,000  B.t.u, 

5  hp. 

28 

40 

34 

1,075 

100.000  B.t.u. 

54,000  B.t.u, 
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shell  which,  at  its  lower  end,  carries  a 
series  of  metallic  fins,  several  feet  long. 
When  the  assembly  is  driven  into  the 
ground,  the  fins  are  caused  to  splay 
out,  much  in  the  manner  of  the  roots 
of  a  tree.  The  root  is  driven  to  an 
earth  depth  on  the  order  of  40  ft. — 
the  region  where  earth  temperature 
equals  mean  annual  atmospheric  tem¬ 
perature. 

Drayer-Hanson  is  pitching  prima¬ 
rily  at  the  commercial  market  with  six 
years’  production  experience  behind 
them.  A  few  of  their  units  are,  how¬ 
ever,  installed  in  residences. 


Munrie  Gear  Works 


Marvair  (page  63)  is  the  product  of 
Muncie  Gear  Works,  of  Indiana.  It 


is  being  produced  in  3-hp.  and  5-hp. 
sizes,  details  concerning  which  are 
given  in  Table  II.  The  3-hp.  Marvair 
has  been  installing  for  $2,250  com¬ 
plete,  and  the  5-hp.  unit  for  $2,650. 

Marvair  utilizes  an  earth  heat  source 
through  a  closed  system  consisting  of 
a  U  of  1-in.  pipe  sunk  in  a  4-in.  to  5-in. 
bore  to  a  depth  of  200  ft.,  more  or 
less,  depending  on  local  conditions. 
Quoted  prices  include  this  installation. 

Muncie  advertises  Marvair  as  “one 
compact  unit  (for)  homes,  offices,  or 
small  commercial  buildings,”  and  says, 
“For  heating  in  rural  homes,  Marvair 
opens  up  a  field  of  automatic  heating 
in  which  it  has  no  competition.”  All 
of  which  indicates  their  estimate  of 
market  potentialities. 


System  Economics 


into  stepping  stones  for  in  proved 
equipment,  advanced  methods,  or  bet¬ 
ter  applications  and  design.  Truly  we 
may  say.  The  Fantasy  of  yesteidayi} 
the  Reality  of  today. 

“It  is  rather  difficult  to  determine 
the  performance  factor  of  the  average 
job  except  by  test  for  certain  specific 
load  conditions.  Over-all  annual  per- 
formance  factors  will  exceed  3  to  1  in 
a  well-designed  plant  and  test  factors 
of  C.O.P.  under  favorable  conditions 
have  been  known  in  the  order  of  7  to  1 
using  air  as  the  source  of  heat.  Where 
favorable  conditions  exist  with  low. 
cost  water  at  50° F.  or  over,  very  high 
performance  factors  can  be  expected 
with  corresponding  low  costs.  Outside 
temperatures,  in  this  case,  do  not  re¬ 
duce  the  plant  capacity  in  cold  weather.  I 
as  in  the  case  of  using  air  as  the  heat 
source.  We  have  good  reasons  to  h^ 
lieve  a  coefficient  of  performance  of  | 
4  to  1  has  been  obtained  as  an  over¬ 
all  nine-year  seasonal  record  from  our 
San  Bernardino  office  installation. 


P.  M.  Currier  of  General  Electric’s 
power  distribution  division  writing  in 
that  company’s  magazine  Distribution 
for  April  1947,  made  an  interesting 
analysis  of  the  long-range  potentiali¬ 
ties  of  heat  pumps. 

He  started  with  a  pound  of  coal 
from  coal  running  14, OCX)  btu.  per 
pound.  Burned  in  an  ordinary  good 
furnace  in  a  private  house  the  pound 
of  coal  would  yield  about  7,000  btu. 
to  the  heating  system,  the  efficiency 
of  the  system  being  taken  at  50%. 
Burned  in  a  modern  central  station, 
the  coal  would  yield  about  1  kwh.,  or 
3,415  btu.  If  losses  to  the  house  ran 
20%,  the  house  would  get  2,732  btu. 
If  this  were  put  into  a  heat  pump  hav¬ 
ing  a  coefficient  of  performance  of 
three,  the  house  would  get  8,1%  btu. 
16%  better  than  the  furnace.  If  the 
coefficient  of  performance  were  five, 
the  house  would  get  13,360  btu.,  or 
almost  twice  the  heat  from  the  furnace. 

The  same  line  of  reasoning  could  be 
applied  to  any  fuel. 

Southern  California  Edison  Co.,  in 
its  Electric  Heating  Bulletin  No.  54, 
says  the  following  about  heat  pumps 
as  a  utility  load: 

“It  is  necessary  in  our  approach  to 
the  use  and  application  of  the  heat 
pump,  that  many  among  us  should 
form  an  entirely  new  concept  as  to 
what  it  is,  what  it  will  do,  and  why  it 
does  it.  We  should  have  no  precon¬ 
ceived  ideas  as  to  its  limitations  and 
its  possibilities.  It  should  be  ap¬ 
proached  with  an  unbiased  engineer¬ 
ing  sense  and  without  fear  of  prece¬ 
dents.  Fifteen  years  of  experimental 
work  and  practical  successful  applica¬ 
tion  in  southern  California  provide 
a  vast  store  of  valuable  information 
— knowledge  that  is  power  to  do  what 


many,  at  one  time,  thought  was  the 
impossible. 

“We  must,  therefore,  purge  our 
thinking  on  the  problems  in  terms  or 
conclusions  that  are  not  based  on  fact. 
Great  advance  has  been  made  in  the 
art  and  much  will  be  done  in  the  fu¬ 
ture.  Let  none  of  us  say,  ‘It  can’t  be 
done.’  This  is  just  a  good  challenge 
for  someone  to  do  it  sometime,  some¬ 
where.  Many  improvements  have  been 
made  in  design  and  application  that 
have  solved  problems  which  seemed 
almost  unsurmountable.  It  is  true,  mis¬ 
takes  have  been  made  on  jobs,  but 
these  have,  in  most  cases,  been  stum¬ 
bling  blocks  that  have  been  converted 


“The  cost  of  electric  service  for 
heating  with  reverse-cycle  system,  "iv- 
ing  equivalent  results,  will  usually  be 
in  the  order  of  20%  to  30%  of  the 
cost  with  direct  resistance  type  heat¬ 
ing.  This  cost  factor  will  depend  on 
the  over-all  coefficient  of  performance, 
load  factor,  and  rate  schedules  appli¬ 
cable  to  the  job,  etc.  This  reduced  cost  | 
of  operation  immediately  places  it  in 
direct  economic  competition  with  gas, 
oil,  or  any  other  type  of  fuel  and  opens 
up  a  broad  market  which  heretofore 
was  not  easily  sold.  The  consumer  is 
rightly  cost  conscious  and  revei 
cycle  air  conditioning  now  offers  us  a 
tool  to  sell  this  market  on  at  least  an 
even  basis.” 


Operating  Data 


Four  heat-pump  installations,  made 
in  Southern  California  Edison  Co.  dis¬ 
trict  offices,  have  been  in  service  long 
enough  to  obtain  some  reliable  operat¬ 
ing  information.  Table  HI  shows  sali¬ 
ent  features  of  the  building  and  the 
air-conditioning  plant  for  each  job, 
together  with  operating  and  cost  fig¬ 
ures. 

The  Edison  Co.  makes  the  following 
comments  on  the  data:  “Item  16,  Table 
HI,  involves  tests,  made  by  California 
Institute  of  Technology  students  under 
limited  company  cooperation.  These 
were  conducted  under  rather  adverse 
circumstances.  Both  Whittier  and 
Santa  Ana  were  made  in  very  moder¬ 
ate  weather  and  machine  was  conse¬ 
quently  on  line  only  a  short  time. 
Therefore,  the  results  of  7.35  for 


1  foi 
na 
rei 


Whittier  and  1.5  for  Santa  Ana  are 
questionable.  The  Montebello  test  ol 
3.81  at  51  °F.  is  in  line  with  probable 
expectation.  The  San  Bernardino  test 
of  2.04  at  46°  F.  looks  low.  Calcu¬ 
lations  hereinafter  given  for  the  at  tual 
over-all  average  annual  C.O.P.  indi¬ 
cate  something  in  the  order  of  4.0.” 

There  are  no  demand  meters  on  | 
these  installations.  Demands  (and  re¬ 
sultant  load  factors)  are  based  on  ob¬ 
served  demand  by  counted  rpm  of  v  att- 
hour  meter  disk  under  full  load  con¬ 
ditions. 

It  is  of  interest  to  note  that  the  av¬ 
erage  power  cost,  calculated  on  our  ] 
regular  retail  power  schedule,  a  er- 
ages  considerably  under  Ic  per  ci.ft  j 
per  year  for  all-year-round  air  condi¬ 
tioning. 
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Fairly  complete  operating  data  are 
I  fortunately  avilable  for  the  San  Ber¬ 
nardino  office,  affording  what  is  in 
reality  a  “before  and  after”  test. 

1  The  building,  originally  constructed 
*  in  1927,  and  first  occupied  in  Septem¬ 
ber.  is  129  ft.  long  and  33  ft.  wide 
,  I  inside)  with  16-ft.  ceiling.  Walls  are 
1 12-in.  concrete  plastered  on  the  inside. 
The  ceiling  was  insulated  with 
celotex  as  a  plaster  base. 

The  building  was  originally  heated 
by  electric  wall-type  heaters  equipped 
with  automatic  temperature  control 
I  by  zones.  The  total  heating  capacity 
■installed  was  69  kw.,  all  of  which  was 
required  in  cold  weather.  An  addi¬ 
tional  3-kw.  portable-type  heater  was 
used  at  times  at  the  west  (front  end 
of  office)  during  severe  weather  con¬ 
ditions  (total  connected  72  kw.). 

During  1937,  the  building  was  re¬ 
modeled  as  follows:  In  the  rear  43  ft. 
of  the  building,  the  walls  and  top  ceil¬ 
ing  were  raised  approximately  4  ft. 
This  new  ceiling  was  insulated  with 
2-in.  mineral  wool.  This  alteration 
provided  approximately  5,700  cu.ft. 
more  working  space,  or  a  total  of  73,- 
800  cu.ft.  to  be  air  conditioned;  two 
large  skylights  in  the  front  office  were 
closed  up  and  plastered  over,  flush 
with  the  ceiling;  100  sq.ft,  more  win¬ 
dows  were  added  in  the  rear  of  the 
building;  lighting  was  increased  from 
approximately  12  kw.  to  22  kw.  to  pro¬ 
vide  for  an  office  staff  which  had  in¬ 
creased  from  15  to  30  employees. 

Year-round  air  conditioning  (with 
heat  pump)  was  installed  at  this  time, 
utilizing  both  time  and  temperature 
[Control,  a  10-hp.  compressor  and  a 
l2-hp.  fan  on  each  of  the  evaporator 
and  condenser  coils.  Cooling  capac¬ 
ity  was  essential  because  of  the  ex- 
[tremely  hot  weather,  increased  light¬ 
ing  load,  and  added  f)ersonnel.  In  win¬ 
ter,  on  heating  operation,  the  unit  has 
satisfactorily  replaced  electric  heating 
and  reduced  maximum  demands  from 
"2  kw.  to  13.85  kw.  This  would,  on  a 
comparative  load  basis,  indicate  a  co¬ 
efficient  of  performance  in  the  order 
of  5  to  1.  This,  however,  is  not  ex¬ 
actly  true  because  of  increased  light¬ 
ing'  load,  increased  occupancy  and 
minor  changes  in  the  heat  loss  of  the 
building. 

Climactic  conditions  during  the  two 
periods  were  practically  identical.  For 
the  direct  heat  period  there  were  41,- 
246  degree-hours  and  for  the  heat 
pun!|)  period  there  were  40,413  degree- 
hours. 

A  summary  of  before-and-after  data 
appears  in  Table  IV.  The  coefficient  of 
performance  of  3.68  is  obtained  by 
charging  all  lighting  load  in  heating 
»a-ons  to  the  heating.  If  half  the  light¬ 
ing  load  is  so  charged,  the  C.O.P.  be¬ 
comes  4.28.  / 


So  far,  good  year-round  data  on 
residential  installations,  properly  cor¬ 
related  with  accompanying  climatic 
data,  have  not  been  accumulated  for 
the  commercially  available  units  on 
any  significant  scale. 

Pending  the  assembly  of  such  in¬ 
formation,  however,  utility  men  may, 
from  the  information  presented  herein, 
together  with  their  own  information  on 
local  rates  and  local  heating  require¬ 
ments,  form  a  fair  estimate  of  heat- 
pump  potentialities  on  their  systems. 

They  may  also  arrive  at  the  price 
for  which  a  heat  pump  would  have  to 


sell  to  be  the  best  and  cheapest  method 
of  heating  most  residences  in  their 
areas  right  now. 

At  present,  most  heat  pumps  are  be¬ 
ing  sold  as  air  conditioners,  with  the 
heating  feature  as  an  added  attraction 
— which  is  to  say  with  the  free  heat 
calculated  as  a  reduction  in  the  net 
cost  of  summer  cooling. 

It  is  not  unreasonable,  however,  to 
anticipate  a  day  when  summer  cool¬ 
ing  may  be  the  added  attraction  to  a 
device  sold  basically  as  a  clean,  safe, 
healthful,  efficient  w'ay  of  providing 
homes  and  buildings  with  low-cost  heat. 


Table  III — Data  on  Heat  Pumps  in  Southern  California 
Edison  Co.  District  Offices 


Whittier 
March  1937 


San  Bernardino 
June  1937 


73,800 

One-4-Mezz. 


Montebello 
June  1938 


4,090 

Air 

Water 

Spray  Heads 

Preheat  Spray 
None 


Preheat  Coil 
None 


Item 

Date  put  in  service . 

Cubic  feet  conditioned  area  in 

building  . 

Number  of  floors  in  building . 

Calculated  heating  load — if  di¬ 
rect  electric  heat . 

Tons  of  refrigeration  installed — 

Reverse  cycle  . 

Number  of  compressors . 

Hp.  of  compressor  motor(s] . 

Hp.  of  fans  (2) . . 

Rated  capacity  C.F.M.  outside  air. 
Rated  capacity  C.F.M.  condi¬ 
tioned  air  . 

Main  source  of  heat . 

Supplemental  source  of  heat . 

Hpw  accomplished  . 

Frost  prevention  on  evaporator 

coil_ . . . 

Provision  for  defrosting . 

California  Institute  of  Technol¬ 
ogy — Test  of  C.O.P . 

Mjde  at  O.D.  Temp_.  of . 

Av.  Annual  operating  kwh.-yr.- 

round  air  conditioning  . 

Maximum  demand — observed  as 

of  record  . 

Av.  Annual  load  factor — year- 

round  air  conditioning  . 

Av.  Annual  kwh.  chargeable  to 

heating  . . . 

Av.  Amnual  load  factor — heating 

only  . 

Ay,  Annual  kwh.  chargeable  to 

cooling  . ' . _. . . 

Ay.  Annual  load  factor — cooling 

only  . 

Ay.  Monthly  kwh.  for  3  cold 

months  (Dec.,  Jan,  Feb.).- . 

Av.  Monthly  kwh.  for  3  hot 

months  (July.  Aug.,  Sept.) . 

Ay.  Annual  kwh.  per  cu.ft. — 

heating  . 

Ay.  Annual  kwh.  per  cu.ft. — 

cooling  . 

Av.  Annual  kwh.  per  cu.ft.— yr.- 

round  air  conditioning . 

Annual  cost  of  power  for  opera¬ 
tion — yr. -round  air  conditioning. 
Annual  cost  of  power  for  opera¬ 
tion — c>er  cu.ft . . 

Approximate  installation  cost. . . 
Installation  cost  per  cu.ft.  of 
conditioned  space  . 


Table  IV — San  Bernardino  District  Office,  Before  and 

Heat  Pump 

Original 

Building 

Direct 

Item  Electric 

Heating 

Years  in  service .  9-2/3 

Connected  load  .  ^ 

Average  annual  kwh.  used  for  heat...._ .  54,234 

Comparative  annual  load  factor  (heating  only). .  8.6% 

Mean  heating  requirements  deqree-hrs.  for  period .  41,246 

Apparent  performance  factor  of  heat  pump  from: 

a.  Comparison  of  max.  dem.  (Item  3  above) . 

b.  Comparison  of  kwh.  used  (Item  4  above) . 

c.  Calculated  C.O.P.  (Minimurn) . 

Average  annual  kwh.  used  for  cooling . . 

Average  annual  kwh.  for  both  cooling  and  heating....... . 

Average  annual  load  factor  for  year-round  air  conditioning . 


Santa  Ana 
Sept.  1940 


12,000 

Air 

Water 
Evap.  Cond. 

Evap.  Cond. 
Evap.  Cond. 


After 


Remodeled 

Building 

Reverse 

Cycle 

Air 

Conditioning 

9% 

14  hp. 

13.85  kw. 
11,440 
9.42% 
40.413 
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:ngineering 


the  extensive  engineering  activities 
now  being  carried  on  by  EEI.  Gen. 
T,  M.  Robins,  U.  S.  Army  Engineers, 
retired  and  now  doing  consulting  en¬ 
gineering  in  Portland,  spoke  on  Colum- 
bia  River  power  development.  A  large, 
attentive  and  favorably  impressed 
audience  heard  his  argument  for  re¬ 
gional  development,  the  burden  of 
which  is  indicated  by  the  following 
extracts: 

“It  must  be  recognized  by  each  and 
everyone  that  power  development  in 
the  Pacific  Northwest  faces  two  seri- 
our  problems.  The  first  problem  is  to 
convince  Congress  that  failure  to  make 
adequate  appropriations  at  this  time 
for  multiple-purpose  projects  under 
construction  on  the  Columbia  River 
system,  and  for  the  backbone  trans¬ 
mission  lines  to  implement  the  power 


Shop  talk  between  sessions  at  Portland.  (Front  to  back)  Siegfried,  Setterstrom,  Kirk 


will  weaken 


features  of  these  projects, 
the  regional  economy  of  the  Pacific 
Northwest  to  a  degree  which  the  na¬ 
tion  as  a  whole  cannot  afford.  The 
other  problem  is  to  see  to  it  that  no 
radical  change  is  made  in  the  part  that 
government  plays  in  promoting  eco¬ 
nomic  growth  of  the  Pacific  North¬ 
west.  No  matter  how  difficult  it  may 
be  at  times  to  secure  appropriations, 
development  of  our  natural  resources 


R.  J.  Davidson,  section  chairman,  and  James  H.  Polhemus,  association  president 


iJorth-  land  General  Electric  Co.,  read  an  ad-  tural  resources  under  a  sound  federal 

•d  at  dress  of  welcome,  and  Section  Chair-  policy.  This  policy  fully  protects  the 

s,  the  man  R.  J.  Davidson,  Northwestern  rights  of  the  states  in  determining  the 

profit  Electric  Co.,  quickly  launched  the  development  of  watersheds  within  their 

ed  in  meeting  into  a  full  schedule  of  techni-  borders  and  likewise  the  rights  of  in- 

the  cal  discussions.  As  one  of  the  com-  dividuals  in  the  use  of  their  lives,  their 

April  mittee  chairmen,  Joe  Hellenthal,  Puget  land  and  their  w’ater.  We  need  dcvel- 

nnual  Sound  Power  and  Light  Co.,  later  ob-  opment,  but  not  regimentation.  Most 

1  Op-  served,  the  two  and  a  half  days  of  serious  considerations  should  be  given 

ectric  meetings  were  barely  enough  to  scratch  by  all  the  people  of  any  region  to  thf 

ttend-  the  surface  of  accumulated  problems,  consequences  before  giving  up  the  pro¬ 

years.  There  were  two  outside  sf)eakers.  tection  of  their  rights  under  existing 
.  Pol-  H.  E.  Kent,  director  of  engineering  for  law  and  subjecting  themselves  to  an 

Port-  Edison  Electric  Institute,  reported  on  authority  unencumbered  by  anv  of  the 
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restraints  that  a  republic  should  erect 
a<raii*?t  agencies  of  government  .  .  . 

“Most  of  the  agitation  and  argu¬ 
ments  that  have  arisen,  and  persist, 
over  the  disposal  of  power  from  fed¬ 
eral  multiple-purpose  projects  could  be 
done  away  with  if  the  laws  enacted  by 
Congress  were  interpreted  and  admin¬ 
istered  with  reason  and  tolerance.  No 
one  can  object  to  the  policy  of  giving 
preferential  status  to  public  bodies  and 
cooperatives,  nor  to  affording  the  peo¬ 
ple  within  economic  transmission  dis¬ 
tance  reasonable  opportunity  and  time 
to  take  any  action  necessary  to  create 
such  public  bodies  and  cooperatives 
under  state  laws  and  arrange  for  fi¬ 
nancing.  On  the  other  hand,  if  the 
people  elect  to  be  served  by  privately 
owned  companies,  those  companies 
have  a  right  to  purchase  power  gen¬ 
erated  at  federal  projects  without  the 
imposition  of  discriminating  rates  and 
unreasonable  contract  provisions  with 
a  view  to  putting  all  privately  owned 
utilities  out  of  business.  It  is  the  in- 
:tent  of  Congress  that  the  people,  not 
[the  bureaucrats,  shall  determine  how 
[they  shall  be  served  with  electricity.” 

I  Gen.  Robins  predicted  that  the  2,- 
800.000  kw.  of  new  hydro  generating 
capacity  involved  in  engineer  and 
reclamation  projects  already  under¬ 
taken  are  vital  to  keeping  low-rate 
j  'lwer  widely  available  in  the  area.  He 
I  minted  out  that  this  forthcoming  ca- 
p.icity  will  need  transmission,  for 
"hich  provision  has  not  been  made  to 
date.  To  guarantee  the  construction  of 
'Uch  transmission  in  time,  he  believes, 
rt(|uires  among  other  things  that  Bon- 
ii'  ville  Power  Administration  eliminate 
line  projects  which  are  not  a  part  of 
harkbone  transmission. 

Utilization 

The  Utilization  Committee’s  chair¬ 
man.  John  Bankus,  Portland  General 


Electric,  called  first  on  Marshall  Blair, 
WWP,  who  led  a  discussion  of  reactive 
kva.  in  Northwest  power  pool  opera¬ 
tion.  Blair  pointed  out  that  there  is  no 
spare  prime  mover  capacity  in  the  pool 
at  peak  times;  hence  generators  cannot 
be  used  to  supply  reactive  kva.  Cor¬ 
rection  for  this  year  and  next  will 
have  to  come  mostly  from  capacitors 
on  2,300-  and  4,000-volt  feeders.  Syn¬ 
chronous  condensers  would  of  course 
be  fine,  but  could  not  be  obtained 
within  three  years. 

He  warned  that  if  correction  by 
capacitors  is  not  made  there  is  going 
to  be  an  actual  loss  of  kilowatt  load. 

Bankus  stated  that  the  relative  cost 
of  capacitors  favors  their  use  today. 
Capacitor  costs  have  held,  while  other 
equipment  costs  have  averaged  a  30% 
increase  in  the  last  five  years, 

Corbett  McLean,  Northwestern  Elec¬ 
tric,  carried  along  the  capacitor 
theme  with  a  discussion  of  their  appli¬ 
cation  to  customer  loads.  The  place 
for  a  capacitor,  he  emphasized,  is  at 
the  load  center. 

Paul  R.  Oldenberg,  Pacific  Power 
&  Light,  said  his  system  is  installing 
19,000  kva.  this  year  and  conducting 
a  campaign  to  encourage  customers  to 
self-correct 

F,  H.  Ferguson,  Puget  Sound  P  &  L 
says  plans  involve  30,000  kva.,  and 
studies  are  under  w'ay  concerning  ad¬ 
dition  of  30,000-kva.  blocks  beside 
synchronous  condensers, 

R.  S.  Daniels,  California  Oregon 
Pow'er,  said  his  company  is  without  a 
rate  favoring  high  power  factor,  but 
that  some  saw'  mills  have  installed  ca¬ 
pacitors  nevertheless. 

R.  C.  Setterstrom,  Montana  Power, 
pointed  out  that  synchronous  equip¬ 
ment  of  their  largest  customers,  Mil¬ 
waukee  RR  and  Anaconda  Copper, 
helped  the  total  system  picture  consid¬ 
erably.  Law  allows  them  to  refuse  to 


serve  low  power-factor  loads,  but  they 
prefer  to  use  a  sales  approach  to  se¬ 
cure  voluntary  improvement.  Wiring 
savings  frequently  justify  a  customer 
in  adding  capacitors. 

He  reported  cases  where  improperly 
operated  synchronous  motors  were  ac¬ 
tually  running  lagging  at  70%.  He 
suggested  that  such  cases  offered  an 
opportunity  to  get  capacitance  at  no 
cost.  C.  E.  Cannon,  WWP,  said  his 
system  has  found  the  same  thing. 

Bankus  said  Westinghouse’  network 
analyzer  at  E.  Pittsburgh  will  be  used 
to  determine  the  locations  and  amounts 
of  capacitance  to  be  applied  to  the 
Portland  General  Electric  system. 

C.  W.  Jarrett.  Portland  General  Elec¬ 
tric,  centered  his  remarks  about  new 
street  lighting  equipment  around  mer¬ 
cury  vapor  lamps.  Jarrett  conducted 
his  own  public  opinion  survey  in  Den¬ 
ver,  early  this  year.  Denver  started  its 
mercury-vapor  conversion  in  1942. 
He  found  everyone  he  talked  to  favor¬ 
able — his  sample  including  a  large 
variety  of  merchants. 

Carl  Spain.  Westinghouse,  showed 
that  company’s  first-class  sound-color 
film  on  principles  and  production  ap¬ 
plications  of  induction  and  dielectric 
heating. 

Transmission  and  Distribution 

C.  H.  Kirk,  Montana  Power,  heading 
the  transmission  and  distribution  com¬ 
mittee,  first  introduced  Harry  M. 
Jones,  Idaho  Power,  who  discussed 
contract  work. 

Jones  reported  that  a  prewar  experi¬ 
ment  on  an  informal  basis  indicated 
lower  costs  on  contract  work.  Since 
resumption  in  1945,  contract  work 
now  aggregates  360  mi.  of  line  for 
which  costs  have  been  108.6%  of  esti¬ 
mate— the  estimate  not  including  gen¬ 
eral  overhead  costs. 


Full-Year  Data  on  Electric  House  Heating,  Compiled  by  Portland  General  Electric  Co. 


February 

March 

April 

May 

June 

July 

August 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

1946 

1946 

1946 

1946 

1946 

1946 

1946 

1946 

1946 

1946 

1946 

1947 

1947 

Normal  Degre*  Dayl — U.S.W.B . 

622 

530 

370 

241 

107 

29 

29 

109 

298 

540 

729 

775 

4,379 

Actual  Degree  Days  . 

Monthly  Minimum  Temperature — "F  ... 

567 

541 

368 

137 

119 

21 

24 

95 

389 

588 

656 

803 

4,308 

31 

33 

35 

45 

50 

52 

52 

43 

35 

30 

27 

22 

22 

Num,ber  of  Houses  Under  Test 
Central  Furnaces  . 

22 

19 

20 

20 

22 

21 

21 

20 

22 

21 

21 

21 

21 

Unit  Heaters  . 

31 

31 

29 

27 

29 

29 

29 

26 

27 

26 

28 

27 

28 

Average  Cubical  Content  per  House 
Central  Furnaces  . 

10,311 

10,694 

10,401 

10,450 

10.310 

10,245 

10,325 

10,312 

10,311 

10,397 

10,397 

10,435 

10,382 

Unit  Heaters  . 

10,058 

10,077 

10,425 

10,079 

10,091 

10,102 

10,181 

9,998 

9,857 

9,744 

10,209 

10,163 

10,082 

Average  Connected  Heating  Load — KW 
Central  Furnaces  . 

16.5 

16.6 

16.8 

17.0 

16.5 

16.4 

16.4 

16.4 

16.0 

16.2 

16.2 

16.0 

16.4 

Unit  Heaters  . 

15.3 

15.2 

15.2 

15.5 

15.3 

15.4 

15.5 

15.3 

14.5 

14.5 

15.4 

15.8 

15.3 

Averdg#  Numbtr  KW — Hrs,  per  Hous« 
Central  Furnaces  . 

2,310 

2,006 

1,608 

465 

343 

90 

35 

348 

1,447 

2,297 

2,480 

3,350 

16,779 

Unit  Heaters  . 

.  1,783 

1,498 

1,236 

328 

294 

76 

40 

296 

998 

1,806 

1,922 

2,763 

13,040 

/  Dagrta  Day  /  1000  Cubic  Faal 

1 

0.395 

0.347 

0.420 

0.325 

0.279 

0.416 

0.142 

0.355 

0.361 

0.376 

0.364 

0.400 

0.375 

Unit  Heaters  . 

0.313 

0.276 

0.322 

0.238 

0.245 

0.361 

0.164 

0.312 

0.260 

0.315 

0.287 

0.339 

0.300 

Ave-age  Max.  Coincident  Demand — KW 
Central  Furnaces  . 

8.9 

9.4 

9.1 

6.7 

4.0 

2.0 

l.l 

5.9 

8.6 

9.2 

8.8 

9.5 

9.5 

Unit  Heaters  . 

6.0 

5.4 

5.1 

3.1 

2.3 

0.7 

0.5 

2.7 

5.3 

5.6 

6.6 

7.7 

7.7 

Ai^rage  Max.  Non-Coincident  Demand 
Central  Furnaces  . 

11.4 

11.5 

12.4 

11.6 

11.2 

8.4 

4.6 

11.7 

11.7 

12.0 

II.O 

12.3 

12.4 

Unit  Heaters  . 

10.0 

9.0 

8.6 

6.1 

5.4 

3.4 

2.3 

6.4 

8.5 

9.5 

9.7 

10.9 

10.9 

Average  Coincident  Demand  on 

System  Critical  Period 

Central  Furnaces  . . 

6.4 

6.4 

6.4 

6.4 

6.4 

6.4 

6.4 

6.4 

3.8.. 

5.8 

5.8 

6.7 

Unit  Heaters  . 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

3.6 

4.6 

4.6 

5.1 
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C.  L.  Brown,  Pacific  P  &  L,  reported  spliced  only  by  journeymen  splicers, 

on  practices  of  various  systems  He  read  C.  F.  Myers  statement  nl 
throughout  the  country  in  washing  hot  Puget  Sound  P&L  experience  "itli 
insulators  and  bushings.  non-leaded  cable  for  underground  dis- 

D.  F.  Misz,  Puget  Sound  P  &  L,  led  a  trihution  (see  page  71). 

discussion  of  series  capacitors.  Con-  ^  • 

,  .  ,  t  Llectriral  hquipment 

elusion  from  the  experiences  or  numer¬ 
ous  companies:  these  work  fine  where  Capacitors  again  came  into  the  pii 
they  are  closely  matched  to  the  re-  ture  in  electrical  equipment  committee 
quirement,  hut  bring  trouble  if  load  discussions;  Hellenthal  heads  this  coni' 
conditions  change.  mittee.  This  time,  McLean  discussed 

Haughn  described  two  WWP  trans-  large  hanks  on  feeders.  Northwesfen 
former-rack  designs.  These  schemes  Electric  has  some  form  of  switching 
have  the  virtue  of  extreme  simplicity,  arrangement  on  all  banks,  is  lookin? 
which  is  at  special  premium  today.  forward  to  the  need  for  automatk 
Howard  Arnett,  Portland  General  switching. 

Electric,  led  a  discussion  of  limiters  Cannon  said  WWP  experience  i: 

on  underground  networks.  The  limit-  similar,  that  when  total  capacitance  ex 
ers,  a  Burndy  product,  are  on  order,  ceeds  the  60,000  kva.  now  planned 
and  installation  following  the  very  ex-  WWP  will  also  confront  the  need  for 
tensive  NY  Consolidated  P'dison  prac-  automatic  switching.  WWP  hanks  arc 
tire  is  contemplated.  4,(XK)  kva.  or  smaller.  They  are-  fused 

Ferguson  said  the  complete  network  in  small  blocks,  for  example  180-kva. 
in  Seattle  ( designed  in  the  early  ’20’s  blocks  on  2,400-volt  feeders,  fusetl 
hy  M.  T.  Crawford)  has  functioned  150' (>  of  normal  capacitor  current, 
very  satisfactorily,  that  limiter  experi-  Puget  Sound  plans  three  30.< ' 

ence  is  being  watched,  hut  that  at  pres-  kva.  hanks  supplementing  three  s\ 
ent  none  are  scheduled.  chronous  condensers.  Each  will 

F’erguson  also  conducted  the  dis-  split  into  10,000-kva.  blocks  fo 
cussion  of  non-leaded  underground  switching. 

cables.  He  pointed  out  that  lead  short-  P.  H.  Light,  General  Electric  Co 
ages  may  well  force  extensive  use  of  discussed  fundamentals  of  sw  it(  h 
such  types,  that  some  unions  have  evi-  capacitors,  covering  total  capa^'il' 
dently  anticipated  this  by  including  in  which  can  feasibly  he  added  to  a  given 
contracts  the  specification  that  non-  system,  and  total  which  can  feasibh 
leaded  as  well  as  leaded  cable  be  switched  as  a  block.  As  to  switch  n. 


This  work  was  performed  on  simple 
contract,  usually  awarded  without  gen¬ 
eral  competitive  bidding.  Small  con¬ 
tractors  have  done  the  best.  Split  bids 
are  a  convenient  feature,  allowing  the 
contractor  to  pull  out  and  collect  for 
the  completed  portion  of  the  job  if 
material  shortage  forces  a  work  stop¬ 
page.  Some  cost-plus  work  has  also 
been  tried,  seldom  with  good  results — 
costs  almost  always  have  exceeded  esti¬ 
mates. 

Setterstrom  reported  on  various  con¬ 
tractual  arrangements  which  have  been 
used  in  Montana.  He  generally  agreed 
with  Jones.  He  considers  proper  util¬ 
ity  planning,  scheduling  and  supervi¬ 
sion  to  be  an  important  requisite  of 
successful  contract  work. 

Earl  Baughn.  WWP,  said  his  sys¬ 
tem,  to  the  contrary,  has  used  cost- 
plus  extensively,  after  providing  the 
contractor  with  the  company’s  cost 
estimate  as  a  target.  Fair  profit  for  the 
contractor  is  usually  considered  to  he 

87r;10%. 

Kirk  pointed  out  an  interesting  psy¬ 
chology  which  leads  contractors  to  up 
prices  on  transmission.  He  described 
an  incident  wherein  after  convincing  a 
contractor  that  a  50-mi.,  55-kv.  trans¬ 
mission  line  was  nothing  but  “a  big. 
rural  line,”  Montana  Power  got  him 
to  submit  a  bid  which  led  to  construc¬ 
tion  of  the  line  for  a  price  below  com¬ 
pany  costs,  and  at  a  profit  for  him. 
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A.  A.  Noon,  Puget  Sound  P  &  L. 
reported  that  radio  has  been  used  very 
successfully  on  a  lot  of  special  jobs — 
pulling  up  long  spans,  etc.  His  system 
is  embarked  on  a  program  of  equip¬ 
ping  50  cars. 

Leidigh  presented  a  paper  on  prog¬ 
ress  with  30  and  70  megacycle  tests, 
and  Portland  General  Electric’s  75.5 
megacycle  units  (to  be  published). 

Walker  described  a  carrier  set.  not 
intended  to  supplant  radio,  which  is 
an  0.2-watt  outfit  in  a  “cigar  box,” 
which  is  used  in  connection  with 
coupling  equipment  on  a  hot  stick, 
enabling  linemen  in  Idaho  to  talk 
over  the  distribution  lines  and  up  to 
22  kv. 

I'he  paper  of  H.  E.  Kistler.  Pac.  Tel. 
ii  Tel.,  “Commercial  Rural  Telephone 
Service  by  Power  Line  Carrier,”  was 
published  in  Ei.kctrical  Wkst.  April 
1047. 

Meiers  and  Serviees 

C.  S.  Alger,  heading  the  reconsti¬ 
tuted  meters  and  services  subcommit¬ 
tee.  had  just  queried  Westinghouse  on 
the  meter  socket  situation,  quoted 
them  as  reporting  present  production 
at  42,000  units  per  week.  This  is  suf¬ 
ficient  to  match  combined  national 
meter  production  hut  allows  no  mar¬ 
gin  for  catching  up  on  installations 
made  without  sockets. 

Demand  meters  maintenance  and 
testing  discussions  revealed  that  ex- 


!;•  pointed  out  that  inrush  current  is  systems  reported  fusing  up  to  10,000- 
tiot  critical  and  that  serious  difficul-  kva.  hanks,  half  to  6,000  kva.  Two  sys- 
ties  in  breaking  are  usually  not  en-  terns  reported  15,000  kva.  In  general. 
("Untered  up  to  10,000  kva.  operating  experience  has  been  satis- 

R.  P.  Martell,  Puget  Sound  P  &  L.  factory. 

I'  !'  rted  on  the  modernization  of  more  Steede  of  B.C.  Electric,  had  reme- 
I  50  69-kv.  circuit  breakers  to  died  fuse  link  corrosi<m  troubles  by 

ipeed  up  operation  and  increase  inter-  dipping  parts  in  neoprene, 

iiipting  capacity.  Records  on  modern-  A.  D.  Morris  of  Portland  General 
i/ii'g  three  different  makes  revealed  Electric  described  experience  with  a 

<  'ts  of  28%,  30%  and  48%  the  cost  2.500-kva.  portable  substation, 

if  new  breakers  at  the  time  of  mod- 

^  •  ••  fcloctronics 

fir  ization. 

j  Cannon  reported  that  WWP  has  an  The  new’lv  formed  Electronics  Suh- 
fxtensive  program  under  way  with  committee,  W.  A.  Leidigh,  Jr.,  Port- 

(  -i-  estimated  at  40%  of  new'  break-  land  General  Electric,  chairman,  start¬ 
up.  Bankus  said  Portland  General  ed  off  with  the  subject,  supervisory 

1 1  trie  is  modernizing  without  re-  control,  headed  by  L.  G.  Walker, 

building,  which  is  to  say,  purchasing  Idaho  Power.  Three  northwest  sys- 

rie\v  breakers  for  points  of  high  load  terns  have  supervisory  equipment  in 

(  ncentrations  and  relocating  older  or  on  order.  Idaho  Power  expects 
I'pes  where  duty  is  less  severe.  equipment  in  August  this  year  to 

Otis  Keeler,  Westinghouse,  pointed  handle  65  points  of  control  initially, 

fut  that  the  particular  location  of  a  with  a  capability  of  120.  Eventual  con- 

Ireaker  has  an  effect  on  what  the  trol  distances  will  be  up  to  70  mi. 

breaker  will  interrupt,  especially  re-  Utility  radio  was  the  subject  of  a 
•very  voltage,  and  that  systems  panel  discussion.  W.  L.  Campbell, 

fi  ould  therefore  be  cautious  in  exceed-  Northwestern  Electric,  described  cases 

I  manufacturers’  guarantees  on  the  of  signal  confusion  and  steps  taken  to 

bi'is  of  a  limited  test.  overcome  it  (see  page  70). 

C  mnon  started  off  the  discussion  of  H.  M.  Lewis,  California  Oregon 
tiaiisformer  fusing  in  the  55-  to  115-  Power  said  their  experience  with  ul- 

b  .  range,  reporting  results  of  a  ques-  tra-high-frequency  FM  has  been  ex- 

tiormaire  he  had  sent  to  member  com-  cellent,  that  line-of-sight  rules  do  not 

I '  ies.  General  practice  is  to  fuse  only  always  prevail,  good  reception  fre- 

b  r  fault  protection.  About  half  the  quently  occurring  behind  mountains. 
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perience  with  these  in  the  Northwest  is 
very  limited. 

A.  D.  Morris.  Portland  General 
Electric,  summarized  practice  in  me¬ 
tering  house  heating  loads.  Loads  up 
to  10  kw.  use  a  15-amp.  watt-hour 
meter.  At  higher  loads,  combination 
meters  are  employed.  The  system  has 
more  than  1,8(X)  connections  in  these 
various  categories. 

Code 

A  brief  program  by  the  code  com¬ 
mittee,  with  M.  T.  Crawford,  Puget 
Sound  P  &  L.  presiding,  consisted 
principally  of  a  resume  of  the  national 
status  quo  by  H.  E.  Kent  of  the  Edi¬ 
son  Electric  Institute,  N.  Y.  Crawford 
reported  on  studies  aimed  at  rewriting 
the  code  to  prevent  motor  burnouts 
arising  from  single-phasing  which  in 
turn  is  caused  by  an  ungrounded 
primary  on  a  Y-delta  transformer 
hank.  He  asked  for  submission  of  any 
case  histories  which  members  may 
have,  as  the  committee  is  attempting  to 
study  as  many  instances  of  burnout  as 
can  he  accumulated. 

Hou^e  Heating 

Chairman  0.  L.  LeFever,  house 
heating  engineering  research  commit¬ 
tee,  called  first  on  A.  E.  Opdenweyer, 
Portland  General  Electric,  who  re¬ 
ported  that  data  collected  this  winter 
tend  to  confirm  earlier  findings.  Results 
are  tabulated  in  detail  on  page  67. 

Both  WWP  and  Puget  Sound  P  &  L 
are  accumulating  data,  but  their 
studies  do  not  yet  cover  a  full  heating 
season.  Alger  said  Puget  Sound  is  set¬ 
ting  up  their  data,  as  accumulated,  on 
IBM  cards  to  simplify  future  tabula¬ 
tion  and  analysis. 

Power  Production 

Chairman  A.  L.  Pollard  conducted 
the  power  production  committee  pro¬ 
gram.  E.  H.  Collins.  WWP,  spoke  on 
dam  repair  and  maintenance,  review¬ 
ing  methods  in  use  as  gunite,  pre-fab 
concrete,  earth  and  rip-rap  blankets, 
surface  coloring,  etc. 

J.  F.  Spease,  General  Electric,  dis¬ 
cussed  concrete  growth  and  alignment 
problems,  citing  the  difficulty  of  reach¬ 
ing  conclusions  because  of  lack  of 
data.  This  often  prevents  determining, 
for  example,  whether  a  misalignment 
has  resulted  from  one  part’s  rising  or 
from  another’s  sinking.  Numerous  ex¬ 
amples  of  strange  shifts  in  concrete 
were  reported,  but  the  discussion  threw 
no  light  on  any  uniform  cause. 

Collins  pointed  out.  however,  that 
study  of  so-called  “growth”  in  several 
locations  throughout  the  country  has 
led  to  the  tentative  conclusion  that  cer¬ 
tain  aggregates  in  combination  with 
certain  cements  lead  to  dimension 

•  See  snow  survey,  page  72. 


changes  after  several  years.  Collins  a  critical  water  year.  Normal  water 
felt  that  until  further  evidence  comes  would  improve  average  capacity  by 
to  light  the  best  precaution  is  to  make  60  megawatts.*  If  Bonneville  Da® 
certain  of  aggregate  quality,  even  if  were  to  raise  water  to  wartime  (  perat- 
this  entails  extra  expense.  He  said  the  ing  level.  37  more  would  be  gained, 
troublesome  aggregates  are  so  far  Another  SO  can  he  picked  up  fro® 
known  to  have  appeared  only  in  the  municipal  steam  plants  not  counted  as 
region  east  of  the  Cascades,  west  of  part  of  the  pool  generating  resources, 
the  Mississippi,  and  extending  south  Another  factor  is  that  aluminum  pla® 
as  far  as  southern  California.  Walter  loads  aggregate  600  megawatts  and 
Brenton,  Portland  General  Electric,  re-  presumably  might  be  reduced  in  erner- 
|)ortcd  on  prospects  of  the  power  pool  gency.  Daylight  saving  or  power  fro® 
for  meeting  this  winter’s  loads.  He  naval  vessels  might  he  resorted  to. 
characterized  the  situation  as  “very  System  capacitor  additions  will  con- 
tight.”  Pool  estimates  show  a  possible  tribute.  It  appears  probable  that  the 
shortage  at  winter  peak  amounting  to  pool  can  squeeze  through  the  winter 
200  megawatts.  This  is  computed  on  with  existing  facilities. 

Campbell's  Report -Radio  Signal  Confusion 


Northwestern  Electric  Co.,  as  early 
as  1916,  officially  entered  the  wireless 
communication  field  with  the  first  two 
stations  to  be  operated  in  the  United 
States  for  load  dispatching  by  an  elec¬ 
tric  utility.  From  this  stationary  spark- 
gap  transmitter.  Northwestern  has 
continued  to  pioneer  and  experiment 
in  the  development  of  radio  as  a  means 
of  bettering  service.  Last  vear  the 
company  selected  a  250-watt  FM  trans¬ 
mitter  and  the  necessary  equipment  to 
convert  mobile  units  to  FM.  Licensed 
as  KBPB  and  operating  on  a  fre¬ 
quency  of  39.86  megacycles,  this  sta¬ 
tion  quickly  proved  the  value  of  FM 
for  emergency  operation. 

An  extensive  field  check  was  made 
to  obtain  a  suitable  spot  for  our  trans¬ 
mitting  station  wffiere  adequate  line-of- 
sight  coverage  could  be  obtained.  The 
top  of  Mt.  Scott,  elevation  1,081  ft., 
was  selected.  From  here,  we  could  get 
coverage  up  to  100  miles. 

A  Motorola  unit  of  250-watt  output 
was  installed.  It  is  normally  powered 
by  a  single-phase  service  and  in  case 
of  the  failure  of  the  normal  power 
supply  will  automatically  throw  over 
to  a  gasoline  generator.  A  half-wave 
coaxial,  vertical  antenna  is  fed  by  a 
coaxial  line  using  dry  air  for  gas.  The 
transmitting  station  is  unattended,  en¬ 
tirely  automatic  and  controlled  from 
our  Albina  substation,  10  mi.  aw'ay 
over  a  channel  leased  from  the  tele¬ 
phone  company.  There  are  37  2-way 
mobile  units  in  our  system,  utilizing 
Motorola  30-w'att  transmitters  with  13- 
tube  dual-conversion  receivers. 

Upon  conversion  we  had  the  usual 
minor  troubles  attending  the  installa¬ 
tion  of  any  new'  equipment.  This  in¬ 
stallation  was  the  first  FM  system  in 
this  territory  to  be  used  in  the  dis¬ 
patching  of  emergency  orders.  Even¬ 
tually  we  thought  we  had  all  the  bugs 
ironed  out  and  were  serene  in  the 
thought  that  now'  we  had  the  tops  in  a 
radio  communication  system. 


Our  feeling  of  self-satisfaction  was 
short-lived,  however.  Out  of  the  clear 
blue,  so  to  speak,  we  began  to  Ioe 
stations  and  mobile  units  from  ai 
over  the  country.  As  an  instance,  we 
would  call  car  837.  We  would  get  an 
answer  from  our  own  car,  and  when 
our  dispatcher  would  tell  him  that  j 
j)ole  was  down  on  Jersey  Street  in  Si 
Johns  and  to  proceed  there  at  once, 
hack  would  come  a  voice  telling  hi® 
that  he,  the  dispatcher,  was  crazy  as 
a  loon,  and  there  was  neither  a  Jerser 
Street  nor  a  St.  Johns  in  RichnionA 
Virginia,  and  besides  who  did  \y 
think  he  was  ordering  the  Richnini 
Utility  around  like  that. 

We  began  getting  calls  telling  .• 
car  number  so  and  so  was  in  sei  vict 
They  were  not  numbers  which  cor^ 
sponded  to  ours  and  w'hen  the  dl- 
patcher  w'ould  check  back,  he  nilt;!:: 
find  he  w'as  talking  to  New  York.  Bir 
mingham  or  Kansas  City.  It  reachr 
the  point  where  our  dispatchers  ut-r^ 
almost  afraid  to  go  on  the  air  durli; 
certain  periods  of  the  day.  In  sevcra 
days  they  logged  64  stations  on  "li 
frequency.  We  thought  that  perhai- 
the  Federal  Communications  Commis¬ 
sion  had  given  the  39.86  megacyi- 
wave  length  to  the  whole  Unit' 
States. 

For  five  hours  each  day,  our  r*  'i 
tion  was  a  jumble  of  stations  from  j 
over  the  country.  Something  had  t 
he  done.  Undoubtedly,  reflective  ga.- 
ous  layers  in  the  upper  atmosph  ’ 
caused  this  confusion. 

After  ascertaining  that  all  the  for 
eign  signals  were  coming  in  fro 
eastern  stations  we  decided  to  try  r 
ceiving  the  eastern  signals  on  a  hiM 
antenna  and  feeding  them  agaii- 
themselves  coming  in  on  the  main  -i' 
tenna.  Theoretically,  if  properly  dot  ' 
this  should  cancel  out  the  foreign  «!- 
nals.  In  order  to  do  this,  it  wj- 
necessary  to  install  a  parasitic  I' 
ment  of  the  reflector  type.  This  m'-.o 
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frraiigement  of  an  additional  element 
tu  receive  its  power  by  induction  or 
radiation  from  the  antenna  and  rera¬ 
diate  it  in  the  proper  phase  relation  to 
8.  hieve  the  desired  effect. 

The  parasitic  element  is  called  a 
director  when  it  reinforces  radiation 
a  line  pointing  to  it  from  the  an- 
fe^^nna.  and  a  reflector  when  the  reverse 
b  the  case.  Whether  the  parasitic  ele- 
tient  is  a  director  or  reflector  depends 
Spot!  the  parasitic  element  tuning 
'{which  is  adjusted  by  changing  its 
Ingth)  and,  particularly  when  the 
elt  ment  is  self-resonant,  upon  the  spac- 
Big  between  it  and  the  antenna. 

This  was  tried  with  fair  success  and 
Host  of  the  eastern  signals,  including 
fignals  radiated  by  local  diathermy 
equipment,  were  eliminated.  In  doing 
Ais.  however,  we  found  that  reflec- 
fions  of  signals  from  our  own  cars, 
treated  locations  where  our  car  sig¬ 
nal-  were  themselves  eliminated.  In 
Slaking  these  tests,  a  panoramic  adapt¬ 
er  was  used.  This  permitted  us  to  see 
da*  signals  coming  in  and  thus  obtain 
t  clearer  idea  of  what  we  had  to  con¬ 
tend  with.  We  found  that  signals  as 
fer  away  as  40  kilocycles  on  the  spec- 
fruiii  interfered  at  times. 

Oiir  next  stjp  deviated  from  the 
8!>ual  practice  of  using  one  antenna  for 
tiaii  niitting  and  receiving.  We  in- 
^illrd  a  separate  antenna  of  the  beam 
l}["  for  receiving  only.  As  the  entire 
trritory  w’e  wish  to  cover  with  our 
St'tuork  is  west  of  our  transmitting 
station  and  its  antenna,  we  are  in  a 
particularly  fortunate  position  for 
kaniing.  We  used  a  three-element 
k  a  I  antenna  with  a  front-to-back 
<a!io  of  30  decibels.  A  three-element 
ha  M  antenna  is  obtained  by  using  two 
parasitic  elements,  one  as  a  reflector 
md  the  other  as  a  director. 

By  the  use  of  this  combination,  we 


"Out  West  here  we  do  it  this  way,"  says  Pollard  to  EEl's  engr.  director,  Kent 


I 

» 


were  able  to  increase  our  forward  gain 
by  about  six  times  over  our  coaxial 
antenna  and  at  the  same  time  cut 
down  the  eastern  interference  by  50%. 
With  this  forward  gain  favoring  our 
own  mobile  units,  we  could  tighten  our 
squelch  control  to  eliminate  another 
30%  of  the  interference. 

This  came  close  to  our  objective  of 
eliminating  interference  from  eastern 
stations,  but  we  still  get  an  occasional 
one.  We  are  now  planning  on  using 


one  or  two  more  reflectors.  We  expect 
that  this  will  broaden  and  strengthen 
our  own  receiving  signal,  give  us  a 
wider  coverage  in  the  territory  we  wish 
to  cover  and  at  the  same  time  elim¬ 
inate  all  our  former  interference.  We 
do  not  expect  to  have  any  dead  spots 
in  our  own  reception. 

Proper  allocations  of  frequencies 
relative  to  station  locations  will  be  the 
real  solution  to  our  problem,  but  this 
can  be  done  only  by  the  FCC. 


Myers'  Report -Non -Leaded  Underground 


Prior  to  the  war,  on  our  Seattle 
underground  systen,  we  used  paper- 
insulated  lead-covered  cable  for  13-kv. 
and  4-kv.  circuits  and  for  secondary 
mains,  and  rubber-insulated  lead-cov¬ 
ered  cable  for  services.  For  orna¬ 
mental  street  lighting,  it  had  been 
our  practice,  for  many  years,  to  use 
non-metallic,  or  "parkway"  cable  di¬ 
rectly  buried  in  the  earth.  For  resi¬ 
dential  underground  systems  we  had 
used  paper-insulated  lead-covered 
cable,  usually  protected  by  half  tile  or 
planking. 

During  the  war,  the  lead  shortage 
forced  our  initial  use  of  synthetic  rub¬ 
ber-insulated,  synthetiorubber- j  acketed 
cable  for  our  Seattle  secondary  net¬ 
work.  To  date,  these  installations  have 
proved  satisfactory,  but  ftie  experience 
has  not  been  of  sufi&cient  duration  to 
w'arrant  drawing  definite  conclusions. 
Since  the  paper-lead  cable  c»n  be  oper¬ 
ated  at  higher  temperatures,  its  use 
requires  less  duct  space,  which,  in 
some  cases,  is  important.  We  have  no 
reason  not  to  expect  long  life  from  the 
synthetic-rubber-insulated,  synthetic- 
rubber-]  acketed  cable.  Probably  its 
chief  disadvantage  is  that,  under  fault 
conditions,  it  emits  a  greater  volume  of 


combustible  gases.  In  general,  we  be¬ 
lieve  that  the  choice  between  the  two 
should  be  largely  influenced  by  cost 
of  the  cable  installed. 

We  are  continuing  to  specify  paper- 
lead  cable  for  4-kv.  and  13-kv.  cir¬ 
cuits,  although  we  would  be  inclined 
seriously  to  consider  using  shielded 
synthetic-rubber-insulated  cable  for  4- 
kv.  circuits  if  an  important  price  ad¬ 
vantage  should  develop. 

For  ornamental  street  lighting  and 
for  underground  residential  distribu¬ 
tion  systems,  we  favor  the  synthetic- 
rubber-insulated,  synthetic-rubber- 
j  acketed  cable  run  in  “transite,”  or  the 
equivalent,  conduit,  as  such  installa¬ 
tions  cost  only  about  10%  more  than 
“parkway”  cable  installations  and 
should  cost  considerably  less  to  main¬ 
tain. 

We  now  see  very  little  application 
for  “parkway”  cable  on  our  system. 
The  few  situations  where  conduit  is 
not  justified,  such  as  residential  dis¬ 
tricts  where  houses  are  widely  spaced, 
and  strictly  parkway  ornamental  light¬ 
ing,  we  are  inclined  to  favor  direct 
burial  of  synthetic-rubber-insulated, 
synthetic-rubber-j  acketed  cable  instead 
of  the  old  style  “parkway”  cable. 
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SNOW  SURVEY  FINDS  SOUTH 
DRY,  NORTHERN  AREAS  OK 


R.  A.  Work  and  Paul  A.  Ewing 


Western  water  supply  prospects,  as 
indicated  by  the  results  of  April  snow 
surveys,  are  much  like  those  of  a  year 
ago,  although  generally  not  so  favor¬ 
able.  Severe  shortages  appear  likely  in 
the  Southwest,  including  parts  of  Cali¬ 
fornia  and  Nevada,  as  well  as  Arizona 
and  New  Mexico.  However,  a  progres¬ 
sive  improvement  from  south  to  north 
is  indicated,  and  while  southern  Idaho 
and  southern  Oregon  are  in  the  short¬ 
age  area,  the  Northwest  generally  will 
have  ample  water  for  both  irrigation 
and  hydroelectric  power,  A  favorable 
situation  is  also  in  prospect  for  most 
areas  east  of  Continental  Divide,  hut 
widespread  shortages  will  character¬ 
ize  Rio  Grande  basin. 

The  original  service  contemplated 
by  the  Division  of  Irrigation  and  Wa¬ 
ter  Conservation  (now  the  Federal  Co¬ 
ordinating  agency  in  snow  survey 
work)  was  to  farmers;  the  interests  of 
a  multitude  of  other  water  users  has 
somewhat  expanded  the  objective.  Two 
of  the  most  important  of  these  de¬ 
mands  call  for  progressive  volumetric 
runoff  forecasts  during  the  winter  and 
early  spring  months  in  order  to  regu¬ 
late  flood-control  works  to  best  advan¬ 
tage,  and  water-supply  forecasting  for 
power  generation.  The  latter  service  is 
especially  important  in  such  situations 
as  that  of  the  Northwest,  where  inter¬ 
connection  between  pow’er  systems  is 
so  extensive. 

Power  resources  of  the  major  utili¬ 
ties  of  the  Pacific  Northwest  are  pooled 
and  power  interchange  (from  areas  of 
power  surplus  to  areas  of  power  short¬ 
age  )  is  planned  months  in  advance. 
Advance  planning  is  imperative  to  ef¬ 
fect  nmst  economical  power  generation 
and  negotiation  of  advantageous  con¬ 
tracts  for  power  interchange.  Stream 
flow  forecasts  based  on  snow'  surveys 
greatly  aid  such  planning  and  help  in 
making  possihls  maximum  efficient  use 
of  available  water  power.  Total  gen¬ 
erating  capacity  in  the  Northwest  now 
exceeds  4,000,000  kw.  distributed 
among  294  generating  plants.  Eighty- 
eight  per  cent  of  the  total  generation 
is  by  hydro  plants.  It  is  natural  then 
that  water  operators  are  vitally  con- 


R.  A.  Work  is  senior  irrigation  engineer  and 
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cerned  with  knowing  how  much  water 
is  to  be  available  each  season.  .Snow 
surveys  provide  a  clue. 

Snow  surveys  have  been  used  by  the 
Washington  Water  Power  Co.  since 
1927,  as  a  means  of  directing  oirera- 
tion  of  the  Chelan  plant,  a  57,(M)0-kw. 
hydroelectric  generating  station  on 
Chelan  River. 

Storage  capacity  of  the  reservoir 
(Lake  Chelan)  supplying  Chelan  plant, 
is  relatively  large  (678,000  acre-ft.i. 
hut  maximum  elevation  of  lake  level 
is  set  by  agreement.  Therefore,  lake 
storage  must  be  manipulated  between 
hard  and  fast  upper  and  lower  limits. 
Since  total  water  supply  often  is  not 
sufficient  to  run  Chelan  plant  at 
capacity  for  the  entire  season,  careful 
programming  of  its  operation,  in  re¬ 
lation  to  other  hydro  or  steam  plants 
of  the  system,  is  required. 

In  years  of  minimum  snowfall  a 
large  proportion  of  the  runoff  to  Lake 
Chelan  is  required  to  refill  the  reser 
voir  to  maximum  permissible  capacity. 
If  low  runoff  is  indicated  by  the  snow 
survey,  the  load  carried  by  Chelan 
plant  in  the  spring  is  transferred  to 
some  other  plant  to  insure  filling  the 
reservoir. 

In  years  of  maximum  snowfall,  with 
resultant  high  inflow,  it  is  important 
to  discharge  surplus  water  at  a  mini 
mum  uniform  rate  throughout  the  lake¬ 
filling  period  to  avoid  damaging  con 
centrations  of  waste  discharge,  hut  at 
the  same  time  to  fill  the  reservoir  to 
upper  permissible  limit  Snow  surveys 
furnish  the  data  for  this  planning  and 
operation,  enabling  predetermination 
of  discharge  rate  to  dispose  of  surplus 
water  without  risking  failure  to  fill  the 
reservoir.  Each  foot  of  depth  the  res¬ 
ervoir  might  fall  short  of  filling  is  val 
ued  by  the  company  at  $25,000.  Fore 
casts  made  from  snovr  surveys  have 
been  97%  correct  or  better  for  the  last 
seven  years.  By  such  accuracy,  maxi¬ 
mum  use  of  available  water  has  Wen 
made  possible  and  considerable  savin? 
to  this  company  has  resulted. 

Lake  Tahoe,  California,  presents  a 
similar  illustration  of  the  value  of 
snow  surveys.  An  upper  limit  of  lake 
storage  not  to  he  exceeded  is  stipu¬ 
lated  by  court  decree,  but  if  not 
enough  water  is  wasted  from  the  lake 
before  peak  inflow  occurs,  rate  of  in¬ 
flow  to  the  lake  may  exceed  spillway 
capacity.  Excess  lake  storage  and  con 
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Predicted  April-September  Stream  Flow 

(Figures  are  percent  of  1936-45  average) 


Storage  Situation  in  Western  Reservoirs 


sequent  dainage  suits  against  the  wa¬ 
ter  users  result  in  such  a  case.  If  too 
much  water  he  w'asted  from  the  lake 
early  in  the  runoff  season,  the  lake 
might  not  fdl.  If  the  lake  should  not 
fill,  each  foot  water  depth  below  maxi¬ 
mum  permissible  gage  height  repre¬ 
sents  cash  loss  of  approximatelv  .S2o0.- 
fM)0  to  power  and  agricultural  water 
users  on  the  Truckee  River.  Snow  sur¬ 
veys  have,  therefore,  been  used  for 
many  years  to  gage  in  advance  verv 
precisely  the  level  to  which  Lake  Ta¬ 
hoe  may  he  expected  to  fill,  and  the 
exact  amount  of  water  that  should  he 
wasted  to  prepare  for  the  peak  fdling 
period. 

Approximately  \[V of  |)otential 
water  horsepower  still  undeveloped  in 
the  I  nited  States  is  in  Washington. 
Oregon.  Idaho,  and  California,  As 
sources  of  power  are  developed  and 
flow  of  WVstern  streams  becomes  more 
fully  used  for  this  purpose,  there  will 
he  even  greater  need  than  at  present 
for  snow  survevs  and  water  supplv 
forecasts. 

Prtjspects  for  1947 

The  following  paragraphs  summarize 
the  April  forecasts,  state  hv  state,  in 
arrangement  similar  to  that  followed 
by  Electrical  West  in  May  1946  and 
May  1945.  These  forecasts  are  based 
on  the  snow  surveys  conducted  hv  the 
Division  of  Irrigation  and  Water  Con¬ 
servation,  S.  .Soil  Conservation 
.Service,  and  its  many  cooperators. 
The  two  charts  further  summarize  re¬ 
sults  of  the  April  surveys. 

Arizona 

An  acute  shortage  of  water  is  im¬ 
minent  throughout  the  major  irrigated 
areas.  The  winter  snow-water  crop  was 
very  short,  record  lows  being  recorded 
for  most  snow'-survey  courses.  This 
shr)rtage,  coupled  with  general  helow- 
normal  precipitation,  will  produce  ab¬ 
normally  low  runoff  during  the  irriga¬ 
tion  season.  Reservoir  storage  is  near 
an  all-lime  low  for  April  1.  being  onlv 
15',  of  total  capacity.  (  4  he  1936-45 
average  was  40' f  of  capacity.)  .Stor¬ 
age  in  Lake  Mead  (behind  Boulder 
Dam  I  has  declined  to  .59','  of  capacitv 
from  the  1936-45  average  of  72','. 

California 

A  general  slmrtage  is  in  prusjx'ct. 
the  full  natural  Ai)ri!  l-Julv  31  stream 
flow  of  snow -fed  mountain  streams 
being  forecast  In  the  (California  (^o- 
op'rative  Snow  survexs.  in  pro|»or- 
lions  of  the  193(»-45  means  is  from 
2o',  for  Kern  Rixer  at  Bakersfield 
to  6}>' ,'  for  Sacramento  River  at  .‘>has- 
ta  Dam.  Other  principal  Sierra  streams 
show  the  following  prospective  run¬ 
offs:  Kaweah  River  at  I'hree  Rivers. 
41',  :  Kings  at  Riedra.  .50''f  :  San 
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Joaquin  at  Friant,  54%;  Merced  at  conditions  are  good.  Seventeen  reser- 
Exchequer,  51%;  Tuolumne  at  La  voirs  west  of  Continental  Divide  are 
Grange,  55%;  Stanislaus  at  Melones  39%  full,  or  slightly  better  than  on 
Dam,  60%;  Mokelumne  at  Mokelum-  April  1,  1946  ;  23  in  Missouri  drain- 
ne  Hill,  61%;  American  at  Fairoaks,  age  are  at  74%  of  capacity  (64%  last 
51%;  Yuba  at  Smartsville,  54%;  year),  and  Fort  Peck  reservoir  is  79% 
Feather  at  Oroville,  53%.  The  over-all  full  (68%  a  year  ago), 
picture  may  thus  be  said  to  promise 

about  a  50%  year.  However,  24  res-  Nevada 

ervoirs  having  a  total  capacity  of  The  summer  runoff  available  for  ir- 
2,869,000  acre-ft.  of  water,  are  hold-  rigation  will  be  short,  with  the  general 
ing  1,742,000  acre-ft.,  or  61%  of  ca-  average  ranging  from  40  to  50%  of 
pacity.  The  averge  storage  in  the  1936-  the  1936-45  average.  Soil  moisture 
45  period  was  slightly  less  than  this  and  ground  water  conditions  are  fair, 
amount,  or  60%  of  total  capacity,  but  the  snow-water  storage  on  the 
Three  major  reservoirs  not  included  mountains  is  poor.  Reservoir  storage 
in  the  24  have  been  in  operation  since  is  very  good,  and  total  storage  may 
1943.  They  are:  Narrows,  capacity  reach  90  to  95%  of  reservoir  capacity, 
43,000  acre-ft.;  Friant,  436,500,  and  thus  helping  to  alleviate  the  shortage 
Shasta,  3,714,000.  On  April^  1  Ae  to-  of  natural  stream  flow, 
tal  storage  in  the  27  reservoirs  includ¬ 
ing  these  three  was  71%  of  total  ca-  New  Mexico 

pacity.  Rio  Grande  drainage  promises  run- 

Colorado  substantially  below  the  1936-45 

_  . ,  ,  average,  only  Taos  River  showing  a 

Prospects  vary  mdely  streams  east  ji,charge  in  excess  (125%)  of  nor- 
of  the  Continental  Divide  promising  Wasts  for  the  hasin.  in 

ronoff  generally  in  excess  of  *e  193&  (-hama,  65; 

45  average  while  Rio  Grande  Basra  gnbudo,  52.  The  main  river,  at  Otowi 
streams  will  ^  in  generally  low  sup-  Discharge  of  Pecos  River 

ply  (from  «  to  90%  of  average)  . 

Southern  Colorado  Basin  streams  will  jg  average),  while  that  of  Cana- 
Row  »uhstantia%  helow  nomal  but 
th^  in  the  northern  part  of  the  basin 

wiU  exceed  the  ^y^ge-  ^ttyseven  reservoirs  are  33%  full,  as  com- 

reservoirs  have  filled  to  41%  of  total  ^  J 

capacity,  as  compared  with  an  aver-  ' 

age  April  1  Ailing  of  32%.  Oregon 

Idaho  Water  supplies  in  many  areas  will 

.  .  be  about  comparable  to  1944;  72% 

The  snow  pack  is  progressively  ^f  irrigated  lands  will  have  good-to- 

lightCT  from  north  to  south,  so  that  fgij.  supplies;  these  are  served  chiefly 

runoff  substantially  in  excess  of  me  from  reservoirs  holding  substantial 

10-year  average  is  in  prospect  for  carry-over  from  1946.  Most  lands  de- 

northem  streams  but  some  southern  pendent  upon  unregulated  stream  flow 

areas  wiU  ha^  subnormal  supplies.  ...jn  supplies  ranging  from  fair 

Kootenai  and  Cl^k  Fonc  will  exj^n-  deAcient.  Mountain  snow  cover  is 
ence  hea^  ranoff,  ^tn  some  liken-  below  average  on  91%  of  all  measured 

h^d  of  floods.  Mid-Idaho  stream  dis-  gnow  courses,  and  if  precipitation  dur- 

charges  will  be  about  normal,  with  no  jjjg  runoff  season  is  normal  or  less, 

severe  floods  in  prospect  and  a  water  stream  flow  helow  normal  is  certain 

supply  generally  adequate  for  irriga-  f^^  all  streams  except  Hood  River  and 

tion.  In  extreme  southern  and  western  Wallowa  River.  However,  watershed 

areas  the  outlook  is  for  irrigation  gj.^  y^etter  than  average,  thus  fa- 

shortages  ranging  from  slight  to^  se-  v(»ring  flow'  from  the  deAcient  snow 

vere,  dej^nding  on  wreather  conditions  pack.  Crop  land  soil  moisture  is  gen- 

during  the  planting  and^  growing  sea-  erallv  good,  with  fallow'  lands  showing 

sons.  Water  stored  in  nine  major  res-  better  than  average.  About  three- 

Jackson  Lake,  is  fourths  of  the  more  important 

87%  of  capacity  as  compared  with  reservoirs  are  half  full  or  better;  the 

the  10-year  average  of  77  per  cent.  general  picture  as  regards  storage  is 

Montana  slightly  better  than  the  10-year  aver- 

_  age — 73^f  of  total  caparitv  as  com- 

Runoff  prospects  are  15  to  20% 

better  than  a  year  ago,  with  reservoir 
storage  also  higher.  Precipitation  is 
above  average,  recent  heavy  storms 
having  reversed  the  previouslv  devel¬ 
oping  dry  trend.  Stream  flow  is  about 
normal  for  mountain  streams,  while 
severe  floods  have  occurred  in  the 
eastern  part  of  the  state.  Soil  moisture 


off  will  range  from  70%  of  the  1936. 
45  average  for  Price  River  (near 
Heiner)  to  132%  for  Straw  beri^ 
River  (near  Duchesne).  Storage  is  at 
a  high  point,  with  the  principal  reser¬ 
voirs  showing  storage  totaling  72.4% 
of  capacity.  Utah  Lake  and  Bear  Lake 
are  at  the  highest  levels  in  many 
years.  Storage  users  should,  therefore, 
have  adequate  water  with  the  possible 
exception  of  those  on  Price  River,  as 
the  holdover  in  ScoAeld  reservoir  is 
very  low. 

Washington 

Prospects  are  for  supplies  ranging 
generally  from  somewhat  above  to 
only  slightly  below  'normal.  Storage 
generally  exceeds  the  1936-45  aver¬ 
age,  Ave  principal  reservoirs  being 
94%  full  as  compared  with  the  10- 
year  average  of  65%.  Plenty  of  water 
in  the  main  stem  of  Columbia  River 
appears  assured  for  generation  of 
electric  power;  high  river  stages  and 
some  flood  damage  may,  in  fact,  occur. 

Wyoming 

Prospects  as  regards  both  runoff 
and  storage  average  better  than  nor¬ 
mal.  Runoff  of  Ave  principal  streams 
will  be  as  follows:  Shoshone,  below 
reservoir,  133%  of  the  1936-45  aver¬ 
age;  Big  Horn,  at  Riverton,  115; 
Popo  Agie,  at  Riverton,  97;  North 
Platte,  at  Saratoga,  97;  Laramie,  at 
Jelm,  123.  Eight  principal  reservoirs 
are  45%  full,  as  compared  with  the 
10- year  average  of  25%. 

British  Colombia 

Above-normal  runoff  is  expected 
for  all  streams  in  the  Kootenai-Colum- 
bia  Basin,  including  Okanagan.  North 
Thompson  River  at  Barriere  and 
Powell  River  on  the  coast  should  also 
flow  above  normal.  Indications  are 
that  an  early  breakup  is  ahead,  the 
flow  of  some  streams  being  above  nor¬ 
mal.  At  all  snow  courses  the  ground  is 
moist  and  not  frozen  beneath  the  snow 
cover. 

Great  Plains  States 

Storage  in  one  South  Dakota  reser¬ 
voir  is  78%  of  capacity,  as  compared 
with  an  average  of  44%.  Three  Ne¬ 
braska  reservoirs  are  58%  full;  aver¬ 
age  17%.  One  Okalohma  reservoir  is 
32%  full.  Two  Texas  reservoirs  arr 
79%  full:  average  80%. 

Detailed  Forecasts  Available 

Reports  detailing  the  results  u|M»n 
which  the  foregoing  summaries  are 
based  may  be  obtained  by  addres'^inc 
Most  w'atersheds  will  yield  satisfac-  the  Division  of  Irrigation  and  ater 
tory  irrigation  supplies.  While  total  Conservation,  Soil  Conservation  Serv- 
runoff,  including  flood  waters,  may  be  ice.  College  Hill.  Box  D,  Logan,  Utah, 
lower  than  normal,  stream  flow  is  ex-  Requests  should  identify  the  state  or 
I>ected  to  hold  up  through  the  late  ir-  drainage  basin  about  which  infornia 
rigation  season.  April-September  run-  tion  is  desired. 


Navy  Gets  Bright  Lights  and  Safe  Landings 


Lighting  75 


High-intensity  lighting,  augmenting 
ground-controlled  approach  (the  radar 
guiding  system  known  as  GCA),  puts 
the  Navy’s  Moffett  Field,  along  the 
southwestern  shore  of  San  Francisco 
Bay,  among  the  world’s  finest  airports, 
in  terms  of  ability  to  land  planes  safely 
in  all  kinds  of  weather. 

Although  installation  of  the  high- 
intensity  lights  at  Moffett  Field  did  not 
get  under  way  until  this  year,  most  of 
the  work  was  completed  in  six  weeks, 
as  against  the  original  estimate  of  six 
months.  OflScers  in  charge  give  credit 
for  this  speedy  job  to  Charles  A.  Lang- 
lais  Co.,  San  Francisco,  the  electrical 
contractor. 

The  installation  consists  of  parallel 
rows  of  lights,  throwing  out  parallel 


horizontal  and  vertical  beams  which 
outline  the  runway  and  approach  area. 
Intensity  of  light  can  be  regulated  at 
the  control  tower  to  match  atmospheric 
conditions  —  either  day  or  night  —  so 
that  clearly  visible  but  never  blinding 
light  can  be  provided  throughout  the 
range  of  clear  to  heavy  fog. 

T^e  basic  lighting  unit  employed  is 
the  Bartow  fixture,  manufactured  by 
Line  Material  Co.  (see  illustration).  It 
utilizes  a  200-watt  incandescent,  6.6- 
amp.  series  lamp;  an  adjustable  opti¬ 
cal  system  delivers  a  vertical  beam  and 
two  40,0(X)-candle-power  horizontal 
beams  in  opposite  directions.  Color 
filters  are  inserted  as  desired. 

Along  the  runway  the  lights  stand 
24  in.  above  ground  on  grooved  col¬ 


umn  bases  which  break  easily  in  case 
a  plane  hits  one,  resulting,  as  experi¬ 
ence  has  proved,  in  destruction  of  the 
lamp  but  no  damage  to  the  plane. 
Mounting  in  the  approach  area  is  on 
poles  rising  to  55  ft.  at  the  end  farthest 
from  the  runway,  height  being  gov¬ 
erned  by  neighboring  obstacles. 

Three  circuits  carrying  about  32 
lights  each  serve  the  7,500-ft.  runway, 
and  a  fourth  circuit  serves  the  2,400-ft. 
approach. 

As  a  pilot  approaches  the  field  he 
first  encounters  the  red  approach 
lights,  indicating  the  vertical  clearance 
of  obstructions  and  tbe  direction  of  the 
runway.  Bright  green  lights  mark  the 
edge  of  pavement,  white  lights  outline 
the  runway  proper.  Amber  lights  warn 


Two  of  the  Bartow  units  which  outline  the  Moffett  Field  runway.  Similar  units,  but  mounted  on  poles,  are  used  for  approach 
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Tract  of  plane  can  be  seen  as  the  craft  lands  at  Moffett  Field,  south  of  San  Francisco,  guided  in  by  Navy  s  new  high-intensity  lighting  system 
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him  throughout  the  last  1.50()  ft.  of 
runway.  Taxiway  lights  are  blue,  semi¬ 
flush. 

(Changes  in  light  intensity  —  from 
\' !  to  12-T'f  of  rated  capacity — are 
accom[)lished  by  tap  changing  on  auto- 
Iransformers.  this  c»j)eration  being  con- 
trcdled  by  fingertip  switches  in  the  field 
contntl  tower. 

Power  is  obtained  from  the  field’s 
2..'i()()-volt  network  and  fed  to  four 
regulators,  each  associated 
with  one  of  the  previously  mentioned 
lighting  circuits. 

Satisfactory  results  depend  greatly 
on  proper  beaming  of  the  lights.  Ex¬ 
periments  to  date  have  led  to  the  use 
of  2-deg.  vertical  beams,  and  8-deg. 
horizontal  beams. 

The  two-direction  horizontal  beams 
are  to  accommodate  planes  landing  in 
either  direction,  although  most  land¬ 
ings  take  place  in  one  direction,  over 
the  normal  approach,  because  of  pre¬ 
vailing  winds. 

When  used  in  conjunction  with 
(»CA,  the  lights  provide  valuable  as¬ 
sistance  at  the  point  of  contact. 

Cost  of  the  lights  was  S52.000,  and 
of  equipment  and  material  S23.(X)0, 
these  figures  covering  106  lights. 
36,000  ft.  of  cable,  constant  current 
regulators  and  accessory  equipment. 

Capt.  K.  B.  Bragg  represented  the 
Navy  Department  as  officer  in  charge 
of  construction,  and  Commander  J.  S. 
Marsh  was  the  resident  officer  in 
charge.  Designing  engineers  were  0.  0. 
Rands  of  the  Twelfth  Naval  District 
and  P.  Victors  of  the  Moffett  Field 
Naval  Air  Station.  Howard  Field  and 
J.  Van  da- Veer  w’ere  in  charge  for  the 
Langlais  Co. 

Moffett  Field  is  the  onlv  one  in  the 
vicinity  with  high-intensity  lighting. 
Neighboring  major  airports  are  fre- 
nuently  plagued  with  poor  visibility  so 
the  new  system  may  prove  of  great 
value  to  both  civilian  and  militarv 
planes.  The  Naval  Air  Station.  Seattle, 
has  high-intensity  lighting  (except  the 
approach  I  :  other  West  Coast  installa- 
ti^ms  are  in  Alaska. 


Classroom  installation  of  germicidal  lamps  in  the  John  C.  Fremont  elemental 
School  of  Fresno,  Calif.  Absenteeism  was  75%  less  in  year  following  installatic 


tory  diseases.  We  are  very  pleased  with 
the  indicated  results.” 

The  experience  follows  installation 
of  43  Rad-i-Air  units,  manufactured 
bv  the  Tru-Air  Ultraviolet  Products 
Co..  Los  Angeles. 


THE  WAR  ON 
GERMS 


More  evidence  of  what  germicidal 
lamps  can  do  in  reducing  respiratory 
diseases  among  school  children  c*)mes 
f-'*'!)  John  C.  Fremont  elementarv 
>ol  at  Fresno.  Calif.  Mrs.  Helen 
W  araser.  principal,  made  the  follow¬ 
ing  statement  relative  to  Fremont 
school's  germicidal  installation; 

“  I  be  attendance  records  of  this 
\v’ar  show  75' f  less  absence  than  last 
\ear.  Most  of  the  absences  in  an  ele¬ 
mentary  school  are  caused  by  respira- 
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How  About  These  Underwriters'? 

Answers  to  the  most  frequent  questions  as  to  what  the 
organization  is,  and  what  it  does — First  of  two  parts 


How  Is  Underwriters' 

Laboratories,  Inc.  Organized 
and  What  Are  Its  Purposes? 

Underwriters’  Laboratories,  Inc.  is 
a  non-profit  perpetual  trust  sponsored 
by  the  National  Board  of  Fire  Under¬ 
writers  and  is  operated  for  service,  not 
fur  profit. 

The  Certificate  of  Incorporation 
states:  “The  corporation  shall  have 
no  Capital  Stock.  Its  activities  for 
the  furtherance  of  its  objects  and  pur¬ 
poses  shall  be  for  service  and  not  for 
profit.  No  distribution  of  any  of  its 
property,  assets,  or  income  or  any 
piirtion  of  them,  however,  or  what¬ 
ever  acquired,  shall  ever  be  made  to  or 
among  any  of  its  members,  either  by 
way  of  dividends,  or  distribution  in 
liquidation  or  otherwise,  but  all  of  its 
property  shall  be  considered  and 
deemed  to  have  been  and  thereby  is. 
dedicated  to  the  accomplishment  and 
furtherance  of  its  objects  and  pur¬ 
poses.  In  the  event  of  a  dissolution 
of  the  corporation,  its  property  and 
assets  shall  be  transferred  in  trust  for 
the  furtherance  of  the  objects  of  its 
incorporation,  in  such  manner  and 
under  such  conditions  and  to  such  per- 
son.s,  firms,  associations  or  corpora¬ 
tions  as  its  membership,  by  majority 
designation,  may  appoint.” 

The  nature  of  the  business  or  the 
objects  or  purposes  to  be  transacted, 
promoted  or  carried  on,  also  quoted 
from  the  Certification  of  Incorpora¬ 
tion:  “By  scientific  investigation, 
study,  experiments  and  tests  to  deter¬ 
mine  the  relation  of  various  materials, 
devices,  constructions,  and  methods  to 
life,  fire  and  casualty  hazards,  and  to 
determine,  define  and  publish  Stand¬ 
ards,  classifications  and  specifications 
for  materials,  devices,  constructions 
and  methods  affecting  such  hazards. 


Howard  Dodge 

and  other  information  tending  to  re¬ 
duce  and  prevent  loss  of  life  and  prop¬ 
erty  from  fire,  crime  and  casualty. 

“To  contract  with  manufacturers 
and  others  for  the  examination,  clas¬ 
sification,  testing,  and  inspection  of 
buildings,  materials,  devices  and  meth¬ 
ods  with  reference  to  the  life,  fire  and 
casualty  hazard  appurtenant  thereto 
or  the  use  thereof;  and  to  report  and 
circulate  the  results  of  such  examina¬ 
tion,  test,  inspection  and  classifica¬ 
tion  to  insurance  organizations  and 
other  interested  parties,  and  to  the 
public  by  the  publication  of  lists  and 
descriptions  of  sucb  examined,  tested 
or  inspected  materials,  devices,  and 
products  by  provision  for  the  attach¬ 
ment  of  certificates  or  labels  thereto 
or  in  such  other  manner  as  from 
time  to  time  may  be  deemed  advis¬ 
able.” 

Also:  “To  finance,  subsidize  and 
endow  scientific  research  and  investi¬ 
gation  looking  to  the  discovery,  in¬ 
vention,  and  perfection  of  materials, 
devices,  and  methods  of  use  or  con¬ 
struction  intended  to  protect  life  and 
property  from  fire,  crime  and  casu¬ 
alty;  and  to  publish  and  circulate  the 
results  of  its  investigation  and  re¬ 
search,  or  the  investigation  and  re¬ 
search  of  other  scientific  organiza¬ 
tion  affecting  such  hazards.’* ‘ 

Its  services  to  manufacturers  rejire- 
sent  only  the  independent  judgment  of 
ITiderwriters’  Laboratories.  Inc.  given 
with  due  consideration  to  the  neces¬ 
sary  limitation  of  their  practical  ojiera- 
tion,  and  in  accordance  with  the  ob¬ 
jects  and  purposes  as  mentioned.  Un¬ 
derwriters’  Laboratories.  Inc.  neither 
assumes  nor  accepts  responsibility  for 
the  effect  of  these  services,  reports, 
listings,  requirements  and  labeling,  on 
relations  between  manufacturers  or 
others,  or  on  the  sale  of  products. 


What  Is  the  Difference  Between 
Reexamination  Service  and 
Label  Service? 

I  he  promulgation  of  listing  is  con¬ 
tingent  upon  the  establishment  of  one 
tvpe  of  inspection  service.  This  in¬ 
spection  service  is  intended  to  supple¬ 
ment  and  check  the  manufacturers 
own  regular  inspections  to  insure  com¬ 
pliance  of  the  factory  output  with  the 
requirements  established  for  the  prod¬ 
uct.  Selection  of  the  form  of  inspec¬ 
tion  service  for  a  particular  product 
rests  with  the  Laboratories. 

The  label  service  consists  of  inspec¬ 
tions  of  the  listed  product  at  the  fac¬ 
tories  by  inspectors  of  Underwriters' 
Laboratories.  Inc.,  and  the  manifest¬ 
ing  of  goods  found  to  conform  to  the 
Laboratories’  requirements  by  labels 
(which  may  be  in  any  form  or  mate¬ 
rial  adapted  to  the  product  and  its 
use ) .  w  hereby  they  may  be  identified 
at  all  times.  All  such  labels  include 
the  words  “Underwriters’  Labora¬ 
tories,  Inc.,  Inspected.”  The  label  con¬ 
stitutes  a  report  by  Underwriters’  Lab¬ 
oratories,  Inc.,  that  the  device  (or  ma¬ 
terial  I  to  which  it  is  attached  has  been 
produced  under  the  Factory  Inspection 
Service  of  the  Laboratories,  and  that  it 
complies  with  the  requirements  of  the 
Laboratories’  Standards  for  such  de¬ 
vices.  Various  subscribers  to  the 
Label  Service  have  arranged  to  com¬ 
bine  the  manifest  bearing  the  words 
“I  iiderwriters’  Laboratories,  Inc.  In¬ 
spected”  with  their  own  nameplates. 
In  all  such  cases  such  combination 
labels  are  furnished  by  the  Labora¬ 
tories.  and  the  methods  of  deliver\ 
and  supervision  are  the  same  as  with 
the  standard  form  of  labels. 

riie  reexamination  service  of  Under¬ 
writers’  Laboratories.  Inc.  includes 
the  examination  and  test,  one  or  more 


A  Note  on  the  Author  and  the  Origin  of  the  Questions 


Because  I  iiderwriters’  Laboratories  are  ac- 
•epted  as  tlie  makers  of  standards  by  which 
the  electrical  industry  measures  safety  from 
fire  and  personal  injury  hazard,  reference  is 
made  to  it  in  many  codes,  ordinances  and 
<late  laws.  As  unsafe  appliance  control  ordi¬ 
nances  are  passed  the  Laboratories  are 
looked  upon  by  the  industry  as  the  impar¬ 
tial  judge  of  safe  equipment.  It  is  only 


natural  that  many  questions  arise  as  to  how 
if  functions  and  what  it  is.  how  it  labels  or 
lists  attproved  materials  and  devices  or  how 
the  user  is  to  determine  whether  a  device 
!■.  I’sted. 

These  questions  come  to  the  Laboratories 
staff  every  day.  Howard  Dodge,  electrical 
engineer  in  chafge  of  the  San  Francisco 


branch  lahi>ratory.  noteil  the  most  frequently 
asked  questions.  .Vt  a  recent  meeting  of  the 
Northern  California  Chapter,  International 
Assn,  of  Electrical  Inspectors.  Dodge  enu¬ 
merated  the  questions  and  gave  the  an¬ 
swers.  Because  they  are  the  questions  any 
inspector,  contractor,  wireman.  electrical 
manufacturer  or  anyone  else  in  the  industry 
might  also  ask,  his  answers  are  given  here. 


•which  do  you  want  first, dear- toast,  coffee, 

OR  YOUR  PANTS  PRESSED?" 


HER/WANf  YOU  LET  AGATHA  PLUG  IN  HER 
HAIR  DRYER  FOR  A  FEW  MINUTES/" 


Samples  of  the  Cartoon 

Two  of  the  26  cartoons  which  make  up  the  advertising  pro¬ 
gram  originally  designed  for  Nebraska  Power  Co.  Following 
that  utility's  success  with  the  campaign,  it  has  been  ofFered 


Wiring  Promotion  Deal 

to  any  company  for  local  use,  at  urging  of  National  Ade¬ 
quate  Wiring  Bureau.  Allen  &  Reynolds  advertising,  Omaha, 
sells  the  26  cartoon  mats  for  $91,  with  reprint  permission 


78  Wiring 

times  yearly,  of  the  samples  of  the 
listed  devices  and  materials  obtained 
in  the  open  market  or  from  the  fac¬ 
tory  of  the  manufacturer.  If,  in  the 
examination  and  test  of  listed  prod¬ 
ucts,  features  are  found  which  are  not 
in  compliance  with  the  Laboratories’ 
requirements,  such  features  are  to  be 
corrected  by  the  manufacturer  in  sub¬ 
sequent  production,  or  listing  may  l>e 
discontinued. 

Products  listed  under  the  reexamina¬ 
tion  service  are  identifiable  by  manu¬ 
facturer’s  trade-mark,  symbols,  trade- 
names.  and  catalog  designations  which 
are  given  in  the  List  of  Inspected  Elec¬ 
trical  Equipment.  Symbols  called 
“Reexamination  Service  Markers”  to 
appear  on  nameplates  or  on  tags  or 
containers  under  specified  conditions 
are  employed  in  some  cases  to  supple¬ 
ment  the  required  means  of  identifica¬ 
tion.  It  is  to  be  noted  that  such  mark¬ 
ers  do  not  necessarily  appear  on  all 
devices  which  are  listed  under  reexam¬ 
ination  service — in  other  words,  the 
use  of  the  marker  is  optional  with  the 
manufacturer.  The  use  of  the  “Reex¬ 
amination  Service  Markers”  and/or 
any  of  these  specified  markings  for 
reexamined  products  is  the  manufac¬ 
turer’s  assertion  that  they  are  listed. 

The  appearance  of  a  manufactur¬ 
er’s  name  in  the  List  of  Inspected  Elec¬ 
trical  Equipment  does  not  mean  that 


all  his  products  of  the  listed  classifica¬ 
tion  comply  with  the  Laboratories’  re¬ 
quirements.  Only  those  devices  and 
materials  which  actually  carry  the  spe¬ 
cial  designation  or  marking  shown  in 
the  List  are  covered  by  reexamination 
service. 

Does  Underwriters'  Laboratories 
Have  Anything  to  Do  With 
the  Adoption  or  Enforcement 
of  Local  Ordinances? 

Although  many  calls  are  received 
regarding  local  ordinances  such  ques¬ 
tions  are  always  referred  to  the  local 
authorities  having  jurisdiction.  Under¬ 
writers’  Laboratories,  Inc.  has  nothing 
to  do  with  the  adoption  or  enforce¬ 
ment  of  local  ordinances. 

Is  It  Necessary  to  Read  the 
Underwriters'  Label  Attached 
to  a  Device? 

The  importance  of  reading  the  label 
cannot  be  over-emphasized  because  it 
may  not  cover  what  is  assumed  at  first 
glance.  This  may  be  best  illustrated  by 
several  examples.  (1)  The  label  at¬ 
tached  to  an  ordinary  surface,  wall  or 
pendant  mounted  fixture  merely  reads 
“Electric  Fixture”  while  the  label  at¬ 
tached  to  a  unit  intended  for  recessed 
or  semi-recessed  installation  bears  a 
“Recessed  Electric  Fixture”  label.  Ob- 
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viously,  a  fixture  bearing  an  ordinarvj 
“Electric  Fixture”  label  is  not  suit  l 
able  for  recessed  installation.  (2)  Sev-I 
eral  labeled  individaul  panelboards  in.l 
stalled  in  a  deadfront  switchboard  do| 
not  constitute  a  labeled  deadfront! 
switchboard.  The  label  on  each  panel- ■ 
board  covers  the  panelboard  itself  1 
w  hile  a  label  attached  to  a  section  of  I 
a  deadfront  switchboard  covers  all  of  I 
the  equipment  in  that  particular  set  1 
lion.  (3)  A  label  reading  “Cutout i 
Box”  would  cover  only  the  metal  box 
and  would  not  include  electrical  equip¬ 
ment  such  as  fuse  blocks  or  switches 
installed  in  the  box. 

While  these  illustrations  serve  to 
emphasize  the  need  for  reading  the  la¬ 
bel.  the  importance  of  following  this 
procedure  may  be  further  illustrated 
by  that  one  alert  municipal  inspector 
found  several  years  ago.  While  mak¬ 
ing  a  routine  check  of  several  new 
electric  sign  installations  he  had  an 
occasion  to  examine  a  sign  installed 
several  stories  above  the  street.  In 
looking  for  the  label  through  a  pair 
of  field  glasses  he  was  surprised  to 
note  that  nothing  but  a  plain  piece  of 
ordinary  brass,  the  same  size  as  a  real 
label,  had  been  used!  This  incident 
should  emphasize  the  importance  of 
reading  the  labels. 

(Concluding  Questions 
Next  Month) 


Don't  ovorlood  yowr  wiring  syttom.  WHon  you 
build  or  modornlio  provldo  ADIQUATI  WIMIMO. 
O  NEBRASKA  POWER  CO. 


Don't  ovorlood  your  wiring  lyttooi.  Whon  you 
build  or  modornlio  grovido  ADIQUATI  WIDIMO. 

o  NERRASKA  POWER  CO. 
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POPULATION 

A  nation’s  wealth  depends  more  than  anything  else 
on  the  size  and  vigor  of  its  population.  Much  of  the 
increase  in  U.  S.  production  during  the  past  hundred 
years  is  a  result  of  a  rapid  growth  in  population.  This 
growth  supplied  manpower  for  farms  and  factories 
and  provided  an  expanding  market  for  con¬ 
sumer  goods  and  services. 

Growth  was  the  outstanding  fact  about 
population  before  1930.  The  birth  rate  was 
MORE  PEOPLE  almost  double  the  death  rate  and  there  was 
a  heavy  flow  of  immigrants.  Between  1900 
WORKING  ...  3nd  1930,  the  population.increase  averaged 
15  million  each  decade.  Immigration  con¬ 
tributed  a  third  of  the  increase. 

But  this  trend  was  checked  by  the  de¬ 
pression  SO’s  which  stemmed  the  flood  of 
immigrants  and  cut  the  birth  rate  by  forcing  post¬ 
ponement  of  many  marriages.  As  a  result,  fewer  than 
9  million  persons  were  added  to  the  population  be¬ 
tween  1930  and  1940.  This  was  an  important  factor 
in  prolonging  the  depression  because  it  slowed  the 
growth  of  consumer  markets. 


WARTIME  MARRIAGE  BOOM 


War  and  postwar  conditions  have  brought  a  boom 
in  marriages.  They  have  exceeded  normal  by  more 
than  1,500,000  since  1940.  There  will  be  more  newly- 
married  couples  in  1950  than  ever  before  and  the  birth 
rate  may  be  roughly  10%  higher  than  in  the  early 
1930’8.  So  the  20th  Century  Fund  looks  for  an  increase 
of  12  million  in  total  population  between  1940  and 
1950  and  a  further  increase  of  10  million  in  the  1950’8. 


MILLIONS  OF  PERSONS 


This  will  mean  a  faster-growing  market  for  liom, 
aulo^;  food,  clothing,  and  other  consumer  items  tli, 
we  ?iad  in  the  1930’s.  It  w'ill  mean  crowded  schouls  an 
moie  people  seeking  jobs. 

There  are  four  major  population  trends  which  wilj 
affect  markets  in  the  1950’s: 

1.  The  number  of  families  will  continue  to  incrca: 
more  rapidly  than  the  number  of  people  as  famili 
grow  smaller.  This  is  significant  because  the  mark 
for  housing,  appliances,  and  many  other  things 
pends  more  on  the  number  of  families  than  on  ih 
number  of  people. 

2.  Our  population  will  be  getting  older.  But  it  wij 
not  be  getting  less  productive  because  the  proporiioM 
of  the  population  betw’een  the  ages  of  20  and  60  \ci 
be  higher  than  in  past  decades.  Still,  the  most  sirlkin 
increase  will  take  place  in  the  number  of  people  ovc 
60— from  14  million  in  1940  4o  more  than  20  niillioi 
in  1960.  This  will  bring  greater  demand  for  medic;®] 
services  and  social  security.  An  important  cause  of  tii^j 
trend  is  our  success  in  controlling  communicable  di 
ease.  The  following  table  shows  how  the  death  rati 
from  selected  causes  has  changed  since  1900. 

Death  Rate  Per  100,000  Prrsori 


1942 

1900 

Diseases  of  heart 

295 

137 

Cancer  and  other  malignant  tumors 

122 

64 

Influenza 

56 

202 

Tuberculosis 

43 

194 

Diarrhea  and  enteritis 

9 

143 

Whooping  cough 

2 

12 

Diphtheria 

1 

40 

Measles 

1 

13 

Typhoid  and  paratyphoid  fever 

0.5 

31 

Scarlet  fever 

0.3 

10 

Other 

505.2 

873 

1035.0 

1719~ 
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MORE  AND  MORE  WOMEN  ARE  SEEKING  JOBS 


ANATOMY  OF  THE  LABOR  FORCE 


fHE  LABOR  FORCE  IS  GROWING  MORE  SKILLED 


FARMING  IS  GIVING  WAY  TO  OTHER  OCCUPATIONS 


SKIl'-*® 


TRADE  AND 
\SERVICES 


TRADE  AND 
SERVICES 


3.  The  population  will  continue  to  become  more 
ibanized.  Small  and  medium-sized  cities  will  grow 
Liter  than  the  largest  cities.  The  general  westward 
ligration  which  was  accelerated  hy  the  war  will  con- 

nue. 

Our  people  will  keep  on  getting  more  homo- 
tneous.  There  has  been  almost  no  immigration  since 
so  the  number  of  immigrants  who  have  been  in 
country  for  less  than  20  years  will  make  up  less 
ian  one  percent  of  the  population  in  1950  as  against 
Fc  in  1930, 

An  even 


portion  had  grown  to  one  out  of  four,  and  evidently 
will  go  on  rising. 

However,  the  increase  in  the  number  of  women 
working  will  just  about  be  oflFset  by  earlier  retire¬ 
ments  and  longer  schooling.  This  explains  why  there 
is  little  change  in  the  ratio  of  labor  force  to  population. 


The  effectiveness  of  the  labor  force  depends  not 
only  on  its  size  but  on  how  fully  it  is  employed.  We 
liave  never  had  full  employment  in  the  sense  that 
everyone  able  and  willing  to  work  had  a  job  at  the 
same  time.  Even  in  good  years  unemployment  has 
seldom  averaged  less  than  5%  of  the  working  force 
because  workers  are  always  moving  from  job  to  job. 
And  in  1932,  nearly  one-fourth  of  all  workers  were 
unable  to  find  jobs. 

For  this  reason,  the  20th  Century  Fund  assumes 
that,  even  with  good  business  in  the  1950s,  unemploy¬ 
ment  will  average  5%  of  the  labor  force.  This  works 
out  to  3  million  unemployed  in  1950. 

In  addition,  the  Fund  expects  the  long  down-trend 
in  average  weekly  hours  to  continue.  A  century  ago, 
workers  put  in  a  12  hour  day  for  6  days  a  week.  By 
1940  the  average  work-week  had  declined  to  44  hours 
in  non-agricultural  jobs  and  52  hours  in  agriculture. 
If  this  trend  continues,  the  average  in  non-farm  jobs 
will  be  down  to  38  hours  a  week  in  1960,  and  farmers 
will  work  48  hours. 

Adding  all  this  up,  and  allowing  for  vacations,  ab¬ 
senteeism,  and  sickness,  the  20th  Century  Fund  esti¬ 
mates  that  the  U.  S.  will  put  in  121  billion  man-hours 
of  work  in  1950  and  118  billion  in  1960.  This  compares 
with  105  billion  in  1940  and  with  154  billion  at  tbe 
peak  of  the  war  effort.  The  quantity  of  goods  and 
services  that  can  be  turned  out  with  this  amount  of 
labor  effort  will  depend  on  average  output  per  man¬ 
hour,  or  productivity. 


ortant  factor  in  making  the  pop- 
a  kind  has  been  the  growth  of  universal 
e  proportion  of  children  14-17  years  old 
lending  high  school  doubled  between  1920  and 
^6.  The  rise  of  the  radio,  movies,  and  national  maga> 
les  has  also  levelled  us  out.  These  developments  not 
ly  raise  the  general  educational  level  of  the  nation 
t  also  tend  to  standardize  the  public’s  tastes  and 
itudes. 


The  volume  of  goods  and  services  produced  by  145 
ullion  persons  in  1950  and  155  million  in  1960  will 
'pend  on  what  share  of  the  population  is  in  the  labor 
irket  and  the  amount  of  work  those  employed 
rtiially  do.  The  proportion  of  the  population  in  the 
ior  force  has  shown  little  change  in  the  past  few 
ffades.  So  the  20th  Century  Fund  assumes  that  the 
'lationship  between  labor  force  and  population  will 
f  about  the  same  in  1950  and  1960  as  it  was  just  be- 
ire  the  war.  On  this  basis  60  million  people  will 
f  in  the  labor  market  in  1950  and  63.4  million  ten 


trouble  after  1929  not  because  we  developed  tj 
many  labor-saving  machines  but  because  we  diilu' 
adjust  our  economic  mecbanism  to  keep  the  pro(».j 
going. 

Tbe  key  importance  of  mechanization  is  indicatr 
by  the  fact  that  tbe  increase  in  national  prodiictio 
since  1860  closely  parallels  the  increase  in  use  of  im 
chanical  power.  Between  1860  and  1940,  both  volun] 
of  production  and  use  of  energy  multiplied  alx. 
11  times.  It  is  clear  that,  in  order  to  keep  our  starif 
ard  of  living  rising,  we  must  continue  to  applv  mot 
and  more  power  to  production. 

Chief  advantage  of  mechanical  energy  is,  ( 
course,  its  low  cost.  Electric  energy  is  now  deliven' 
for  as  little  as  a  cent  a  horsepower,  while  the  saii 
amount  of  human  energy  costs  $10. 

And  there  are  other  important  advantages.  Meehan 
cal  energy  can  be  delivered  in  greater  concentratidi 
than  any  other  form.  It  is  also  more  convenient,  (oi 
pact,  mobile,  and  controllable.  Consolidated  Edison 
New  York  delivers  enough  electricity  in  a  day  to  ( 
the  work  of  3  million  draft  horses. 

These  advantages  are  now  so  universally  aocept( 
that  it’s  hard  to  realize  how  recently  we  left  the  hor 
and  buggy  era.  At  the  turn  of  tbe  century,  animals  ai 
men  provided  more  than  half  the  energy  used 
production  and  transportation.  It  wasn’t  until  Wor 
War  I  that  trucks  replaced  horses  in  local  hauling  ai 
tractors  began  to  invade  the  farms.  Here  is  how  tl 
use  of  mechanical  energy  has  grown  since  1850: 

Total  Energy 
Output 
(Billions  of 
Horsepower- 
Hours) 

1850  17.6 

1860  25.2 

1870  27.8 

1880  39.9 

1890  61.1 

1900  82.9 

1910  131.4 

1920  197.4 

1930  238.3 

1940  289.4 

1950  410.4 

1960  489.8 


The  key  to  our  future  economic  welfare  is  pro¬ 
ductivity.  It  is  the  five-fold  increase  in  output  per 
man-hour  that  has  made  it  possible  for  us  to  work 
shorter  hours  and  still  enjoy  a  rising  standard  of 
living.  This  increase  in  productivity  has  been  ac¬ 
complished  not  by  working  harder  but  by  constantly 
inventing  better  machinery  to  supplement  human 
energy  with  mechanical  powder. 

Of  course,  in  any  specific  factory  at  any  given  time, 
productivitv  depen<l8  largely  on  the  willingness  and 
ability  of  labor  and  management.  But  over  the  years, 
the  actual  effort  of  the  individual  worker  becomes 
much  less  important  than  the  effort  of  the  machine. 
The  most  energetic  and  skilled  blacksmith  of  a  cen¬ 
tury  ago  could  not  remotely  approach  the  produc¬ 
tivity  of  today’s  semi-skilled  w'orker  operating  auto¬ 
matic  power-driven  equipment. 

In  1860,  the  average  worker  turned 
out  33<  (in  1944  dollars)  worth  of 
goods  in  an  hour.  By  1940,  this  had 
grown  to  $1.22.  This  sensational  in- 
EACH  PRODUCING  crease  in  productivity  was  due  to  the 
increased  use  of  power-driven  ma- 
MORE  . . .  chines.  In  1860,  the  average  worker 

had  the  help  of  only  half  a  horse¬ 
power  of  animal  or  mineral  energy. 
In  1940,  he  had  the  use  of  2.7  horse¬ 
power.  To  put  it  another  way,  if  there 
had  been  no  increase  in  the  use  of  mechanical  power 
since  1850,  it  would  have  taken  290  million  workers 
to  turn  out  the  amount  of  goods  and  services  actually 
produced  at  the  peak  of  the  war  effort  by  only  63 
million  workers. 


Percent  Supplied  by 


Mechanical 

Energy  Humans  .\ninii 


Past  history  also  shows  that  we  need  not  fear  the 
long  run  effects  of  the  introduction  of  labor-saving 
machines.  On  the  contrary,  the  only  way  we  can 
improve  the  material  welfare  of  everyone  is  to  con¬ 
tinue  and  even  step  up  the  rate  at  which  we  save 
labor  by  using  machines. 

Some  people,  it  is  true,  are  thrown  out  of  work 
and  a  few  of  them  may  not  be  able  to  find  other 
jobs  easily.  But  mechanization  more  than  compen¬ 
sates  for  “technological  unemployment”  by  making 
it  possible  to  produce  more  and  better  things  for 
everyone— things  that  themselves  create  jobs.  Develop¬ 
ment  of  the  railroads  and  the  automobile,  for  example, 
put  a  lot  of  canal  boat  and  livery  stable  operators  out 
of  business.  But  it  cut  the  cost  of  transportation  and 
created  many  times  more  jobs  than  it  eliminated. 

The  20th  Century  Fund  also  points  out  that  the 
most  important  reason  that  the  technological  revolu¬ 
tion  developed  luxuriantly  in  the  U.  S.  between  1850 
and  1940  was  that  competitive  enterprise  provided  a 
generally  favorable  climate.  It  is  true  that  natural  re¬ 
sources  were  plentiful  and  that  the  population  was 
growing  rapidly  both  in  numbers  and  in  skill.  But 
what  we  had  to  a  unique  degree  here  was  an  atmos¬ 
phere  which  favored  risk-taking,  fostered  the  vast  capi¬ 
tal  investment  necessary  to  harness  and  apply  me¬ 
chanical  energy,  and  provided  the  incentives  neces¬ 
sary  to  put  capital  and  inventiveness  to  work. 

No  other  economy  has  equalled  ours  in  the  ability 
to  produce  more  and  more  with  continually  diminish¬ 
ing  human  effort.  The  test  it  now  faces  is  whether  it 
can  eliminate  the  ups  and  downs  in  production  and 
employment  that  have  gone  along  with  it.  But  an 
abundance  of  evidence  indicates  that  we  ran  into 


PRODUCTIVITY  IN  THE  FUTURE 

Any  attempt  to  predict  future  developments  i 
productivity  is  complicated  by  the  fact  that  tli 
changes  do  not  occur  at  an  even  rate.  Between  18^ 
and  1940  the  average  increase  in  output  per  man¬ 
hour  was  18%  per  decade.  But  the  changes  variJ 


all  the  way  from  3%  between  1870  and  1880  to  42^ 
for  the  decade  ending  in  1940.  There  is,  thereforj 
no  simple  way  to  extend  past  trends  to  obtain  a  foo 
proof  figure  for  productivity  at  a  future  date. 

For  purposes  of  this  study,  however,  the  2(H 
Century  Fund  assumes  that  the  average  rate  of  i« 
crease  since  1850  may  be  projected  to  estimate  outpil 
per  man-hour  in  1950  and  1960.  Thus,  output  per  mal 
hour  works  out  to  $1.44  in  1950  and  $1.70  in  I960  i 
against  $1.22  in  1940  (all  in  1944  dollars). 

As  the  Fund  points  out,  this  is  a  critical  assum( 
tion,  and  it  is  further  complicated  by  the  fact  thi 
there  is  a  wider  possibility  of  error  in  this  estii'’.al 
than  in  most  of  the  others  in  the  studv.  If,  lor  f' 
ample,  it  is  assumed  that  productivity  will  increase  i 
the  pace  set  from  1920  to  1940  which  averaged  36< 
per  decade,  then  1960  production  would  be  aboi 
double  the  1940  level  instead  of  only  157%  of  ih  ' 
the  20th  Centurv  Fund  estimates, 


TOTAL  NATIONAL  OUTPUT 

The  potential  volume  of  goods  and  services  in  1950 
and  1960  can  be  determined  by  simple  arithmetic, 
using  the  assumptions  outlined  on  the  preceding  pages. 
Of  an  estimated  population  of  145  million  in  1950, 
about  60  million  persons  will  be  in  the  labor  market 
and  57  million  of  them  will  have  jobs  if  we  succeed  in 
keeping  business  activity  at  a  high  level. 

This  many  people  would  work  121  billion  man¬ 
hours.  With  output  per  man-hour  estimated  at  $1.44 
(in  1944  dollars)  the  total  value  of  goods  and  services 
produced,  or  the  gross  national  product,  would  come 
to  $177  billion.  Similar  calculations  yield  a  gross  na¬ 
tional  product  of  $202  billion  for  19^. 

As  the  20th  Century  Fund  emphasizes,  these  esti¬ 
mates  are  neither  a  forecast  of  actual  production  nor 
an  appraisal  of  maximum  potential  production.  They 
are  merely  an  attempt  to  show  in  dollars  and  cents 
what  can  be  achieved  with  high-level  employment. 


I  HIGHER  LIVING  STANDARDS 

3  Compared  with  any  prewar  year,  a  gross  national 

product  of  $177  billion  in  1950  and  $202  billion  in 
^  1960  would  represent  a  handsome  gain.  It  would 

'T  make  possible  a  substantial  rise  in  living  standards. 

'(  In  1950  we  would  produce  a  fifth 

^  »fiBM  /MIT  more  than  in  1941. 

:  TUKN  OUT  However,  the  volume  of  goods 

1  and  services  turned  out  in  1950 

^  ANOUGH  goods  would  be  only  slightly  higher 

'  ccDi/ir*rc  than  present  production.  This  is 

I  SERVICES  . . .  because  the  number  of  persons 

J  at  work  today  is  2  million  above 

j  the  estimated  normal  for  1950,  and  average  weekly 

i  hours  are  higher  than  thev  will  be  then.  Almost  a 


MORE  CONSUMER  PURCHASING  POWER 
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ONSUMER  INCOME 

U.  S.  business  can  look  forward  to  a  1950  consumer 
iiarket  twice  as  large  as  in  the  worst  year  of  the 
epression,  half  again  as  large  as  in  1929,  and  one- 
ifth  larger  than  in  1941.  That  is  the  major  conclusion 
if  the  20th  Century  Fund’s  analysis  of  consumer 
mrrhasing  power.  Here  are  the  steps  by  which  it 
rrives  at  that  conclusion: 

1.  With  gross  national  product  at  $177  billion  in 
950,  past  experience  indicates  that  income  payments 
0  individuals  would  run  to  $138  billion. 

2.  Income  tax  rates  are  assumed  to  equal  the  1942 
chedules,  so  individuals  would  pay  $11  hillion  in 
axes  (as  against  $19  billion  in  1946). 

3.  Savings  are  estimated  at  $12  billion,  or  about  9% 
if  income  after  taxes. 

4.  Subtracting  taxes  and  savings,  consumer  pur- 
liases  of  goods  and  services  would  total  $116  billion. 


OWER  SAVINGS 


Many  experts  would  criticize  the  assumption  that 
avings  will  amount  to  only  9%  of  income.  Some  of 
liem  look  for  a  ratio  as  high  as  20%  in  prosperous 
lostwar  years.  The  20th  Century  Fund  justifies  the 
w  of  a  low  figure  on  three  grounds:  (1)  people 
milt  up  reserve  of  savings  during  the  war;  (2)  ex- 
landing  social  security  will  reduce  the  need  to  save 
or  old  age;  and  (3)  taxes  will  cut  into  savings.  The 
und’s  estimate  of  savings  plus  taxes  in  1950  adds 
ip  to  a  higher  percentage  of  income  than  in  pros- 
lerous  prewar  years. 

The  standard  of  living  won’t  rise  as  rapidly  as  the 
olal  income  going  to  consumers,  because  the  in- 
reascd  income  will  he  split  up  among  more  family 
inits.  But  the  average  consumer  unit  (a  family  or  a 
ingle  person  living  alone)  will  be  a  third  better  off 
n  1960  than  in  the  1930’s. 

Shifts  in  the  distribution  of  income  will  be  even 
iiore  important,  from  a  marketing  standpoint,  than 
general  increase  in  over-all  consumer  income, 
'lore  consumer  units  will  he  in  the  over-$2000 
•rackets  than  ever  before  and  this  group  will  be 
wiving  a  much  larger  share  of  total  consumer  in- 
onic. 

Part  of  the  apparent  increase  in  income  is  can- 
»'lled  out  by  higher  prices.  To  show  the  actual  in- 
rease  in  purchasing  power,  the  figures  should  be 


adjusted  for  an  estimated  one-third  increase  in  the 
1950  price  level  over  that  of  the  mid-1930’s.  This 
would  mean  that  a  $2,650  income  in  1950  would  buy 
no  more  than  a  $2,(K)0  income  in  1935-36.  Even  if 
this  adjustment  is  made,  the  resulting  figures  still 
show  a  striking  upward  shift. 

Income  Class  Consumer  Units  Cash  Income 

in  Millions  in  Billions 


1935-56 

1950 

1935-36 

1950 

Total 

39.2 

47.9 

$85.0 

$135.0 

Under  $1000 

20.8 

13.0 

17.0 

7.7 

$1000-2000 

12.2 

12.9 

28.1 

21.5 

$2000-5000 

5.5 

18.2 

23.8 

62.1 

Over  $5000 

0.7 

3.8 

16.1 

43.7 

In  addition  to  dollar  income, 
shown  in  the  above  table,  consumers 
also  receive  “income  in  kind”— food 
and  fuel  produced  by  farmers  for 
their  own  use,  board  and  lodging  re¬ 
ceived  by  domestic  servants.  Such  in-  fOR  CONSUMCR5  •  . 
•come  will  have  a  value  estimated  at 
$3.3  hillion  in  1950,  most  of  which 
will  supplement  the  $7.7  billion  re¬ 
ceived  by  those  in  the  “under  $1000” 
bracket. 

The  urban  market  will  continue  to  be  far  more 
important  than  the  rural  market.  Consumer  units  in 
cities  will  receive  cash  incomes  of  $3,445  on  the 
average  in  1950,  more  than  twice  the  farm  average 
of  $1,635  and  almost  twice  the  small  town  average  of 
$1,880. 

THE  FARM  MARKET 

These  figures  don’t  provide  an  accurate  measure 
of  the  relative  importance  of  the  rural  and  urban 
markets  because  rural  consumers  pay  a  lot  less  for 
food,  fuel,  shelter  and  so  have  more  to  spend  for 
other  things.  If  there  were  any  way  to  adjust  for 
these  things,  the  figures  would  show  a  smaller  spread 
between  the  two  markets,  hut  the  urban  market  will 
still  be  dominant. 

All  these  figures  underline  a  general  upgrading  in 
consumer  demands  which  would  accompany  high-level 
production  and  employment.  It  will  have  a  profound 
effect  on  marketing  practices.  Tlie  average  person 
will  eat  better,  dress  better,  and  live  in  a  better  house 
with  better  equipment.  And  he  will  have  more  money 
to  spend  for  travel,  recreation,  and  luxuries. 
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WHERE  CONSUMER  DOLLARS  GO 

(Figures  in  Billions  of  Dollars) 


1909 

1919 

1929 

1940 

1941 

(1944  Prices) 

1950  1960 

Total  Consumer  Expenditures  . 

28.8 

60.8 

80.3 

70.6 

80.4 

116.2 

134.2 

Food,  Liquor,  and  Tobacco . 

9.9 

22.3 

23.7 

21.9 

25.3 

36.2 

41.1 

Food  . 

7.4 

18.8 

19.9 

16.4 

19.0 

27.2 

30.8 

Liquor  and  Tobacco . 

2.5 

3.5 

27 

5.5 

6.3 

9.0 

10.3 

Clothing  and  Personal  Care . 

4.4 

9.8 

12.1 

9.8 

11.5 

16.2 

18.7 

Housing  . 

6.8 

10.1 

14.4 

12.6 

13.3 

19.3 

21.4 

Rent  a . 

5.5 

7.9 

11.3 

9.1 

9.7 

14.0 

15.4 

Fuel  . 

1.0 

1.5 

1.7 

1.7 

1.8 

2.5 

2.8 

Electricity  . 

0.1 

0.3 

0.6 

0.9 

1,0 

1.6 

1.8 

Household  Equipment  and  Operation  . 

2.8 

6.2 

10.6 

8.7 

10.3 

15.0 

17.4 

Appliances  . 

0.2 

0.4 

0.8 

1.0 

1.3 

1.8 

2.4 

Consumer  Transportation . 

1.6 

5.2 

8.6 

7.3 

8.6 

12.7 

.  16.4 

Autos  ond  Private  Planes  b . 

0.6 

3.5 

6.0 

5.7 

6.8 

9.6 

12.7 

Local  Bus  and  Street  Car . 

— 

— 

0.8 

0.7 

0.8 

1.5 

1.5 

Intercity  Bus  . 

- 

- 

0.1 

0.1 

0.2 

0.2 

0.2 

Airlines  . . . 

— 

- 

c. 

c. 

c. 

0.1 

0.5 

Railroads . 

0.4 

0.8 

0.6 

0.3 

0.3 

0.4 

0.3 

Medical  Care,  Insurance,  and  Death  Expenses  . . . 

1.1 

2.8 

4.5 

4.7 

5.2 

77 

8.7 

Recreation . 

0.9 

2.1 

3.8 

3.3 

3.7 

5.7 

6.9 

Radio  and  Television  Sets . 

0.2 

OJ 

1.0 

0.6 

0.8 

■  1.1 

1.3 

Private  Education,  Religion,  and  Welfare . 

1.2 

2.2 

2.7 

2.3 

2.4 

3.4 

3.7 

o.  Includes  Estimated  Rent  for  Owner-Occupied  Homes. 

b.  Includes  Original  Cost  and  Operating  Expenses. 

c.  Less  than  $50  Million. 


CONSUMER  MARKETS 

The  improvement  in  living  standards  during  the 
1950  decade  will  lead  to  important  changes  in  the 
way  consumers  spend  their  dollars.  Even  though  they 
will  eat  better,  dress  better,  and  live  in  better  houses, 
a  smaller  share  of  the  consumer  dollar  will  be  spent  on 
food,  clothing  and  shelter.  A  growing  share  will  go  for 
appliances,  furniture,  travel,  and  recreation. 

This  means  that  the  fastest  growing  markets  will 
be  those  providing  what  might  be  called  “optional” 
goods  and  services  —  things  which  add  to  comfort  and 
enjoyment  but  which  are  not  strictly  necessary.  Mar¬ 
kets  for  necessities,  on  the  other  hand,  will  expand  at 
a  slower  rate  than  total  consumer  expenditures. 

The  growing  importance  of  “optional”  goods  and 
services  is  one  of  the  reasons  why  it’s  increasingly 
difficult  to  keep  our  economic  machine  going  on  an 
even  keel.  The  purchase  of  “optional”  goods  can  be 
postponed  with  little  hardship.  So  anything  that 
causes  people  to  put  off  buying  a  new  car,  a  new  house, 
or  a  new  radio  has  a  far  greater  effect  on  production 
and  employment  now  than  it  did  when  the  major 
share  of  the  consumer  dollar  went  for  necessities. 

Some  of  the  trends  in  major  markets  are  summar¬ 
ized  in  the  following  sections. 


Although  food  is  by  far  the  largest  item  in  the 
consumer  budget,  its  relative  importance  is  declining 
slowly  as  living  standards  rise.  People  eat  the  same 
number  of  pounds  of  food  they  ate  in  1909  but  the 
food  is  better  from  a  nutritional  standpoint  and  easier 


STANDARD  OF  UVING  YARDSTICK:  MORE  OF  THE  CONSUMER 
DOLLAR  GOES  FOR  THE  COMFORTS  OF  MODERN  UFE 


FOOD,  CLOTHING  AND  SHELTER 


OTHER  GOODS  AND  SERVICES 


10% -  — J — 

1909  1919 


to  prepare.  Thus,  the  trend  favors  fruits,  vegetables, 
and  dairy  products  as  against  meat,  potatoes,  and 
bread. 

More  and  more  food  is  being  processed  in  factories 
rather  than  in  consumer  kitchens.  Improved  methods 
of  manufacture  and  distribution  have  transformed 
the  luxury  foods  of  yesterday  into  the  standard  foods 
of  today.  New  kinds  of  processed  foods  —  canned, 
frozen,  and  dehydrated  —  are  appearing  constantly. 

CLOTHING 

Three  long  term  trends  will  shape  the  clothin; 
market  in  the  future:  (1)  the  shift  from  home  and 
custom  to  factory  fabrication  is  almost  complete: 


-j 


> 


J 
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|2)  synthetics,  chiefly  rayon  and  nylon  so  far,  are 
replacing  cotton,  wool,  and  silk  at  an  accelerating 
jiacc;  (3)  there’s  greater  standardization  of  styles  and 
a  trend  to  lighter  and  simpler  clothing. 

In  1909  consumers  spent  14%  of  their  income  for 
elotliing  but  by  1940  the  ratio  had  reclined  to  12%. 
However,  this  long  run  decline  may*  be  halted  or  re¬ 
versed.  The  migration  from  farms  to  cities,  the  up- 
prading  of  incomes,  and  the  growing  demand  for 
fports  clothing  will  increase  clothing  expenditures. 

The  decline  in  the  relative  importance  of  housing 
e\|)enditures  —  from  24%  of  consumer  dollars  in  1909 
lo  less  than  18%  in  1940  —  is  expected  to  continue. 
Hie  reason  is  that  people  feel  they  get  more  value 

OUR  CHANGING  DIET:  MORE  MILK.  FRUITS  AND  VEGnAMES 

LESS  MEAT,  POTATOES  AND  BREAD 
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for  their  dollars  in  other  things  than  housing.  Never¬ 
theless,  the  housing  market  should  be  much  larger  in 
the  1950’s  than  in  the  1930’s  because  much  of  our 
housing  needs  to  be  repaired  or  replaced. 

A  Census  survey  in  1940  showed  that  16  million  of 
the  nation’s  37  million  dwelling  units  needed  to  be 
replaced  or  needed  major  repairs.  The  20th  Centyry 
Fund  estimates  that  the  provision  of  adequate  hous¬ 
ing  for  everyone  by  1960  would  involve  building  20 
million  new  units  and  rehabilitating  5.4  million  at  a 
total  cost  of  $115  billion  (1944  prices).  The  Fund 
also  estimates  that  we  will  fall  15%  short  of  this 
goal  even  with  continued  high-level  employment. 

HOUSEHOLD  EQUIPMENT 

More  and  more  of  the  consumer  dollar  has  gone 
for  household  equipment  in  the  past  four  decades, 
largely  because  of  the  development  of  labor-saving 
appliances.  The  outlook  is  for  a  continuation  of  this 
trend.  New  appliances  are  being  developed;  and  the 
large  number  of  new  houses  slated  to  be  built  in  the 
next  few  years,  the  wartime  and  postwar  boom  in  the 
number  of  families,  and  the  migration  to  the  cities 
should  add  to  appliance  demand.  The  same  factors 
should  brighten  the  outlook  for  furniture,  rugs,  and 
other  household  items. 

Some  appliance  markets  may  he  saturated  by  the 
1950’8,  however.  A  few  years  of  high  production 
w'ould  fill  our  homes  with  refrigerators  for  example. 
However,  replacement  demand  would  run  to  2.7 
million  units  in  1960  and  there  would  be  a  demand 
for  1.3  million  refrigerators  to  equip  new  houses,  so 
the  market  would  still  be  bigger  than  in  1941  when 
3.6  million  were  sold.  However,  new  products  must 
he  developed  if  the  industry  is  to  keep  up  the  pace 
it  has  set  in  the  past. 


TRAVEL 

In  1916  the  average  person  traveled  400  miles.  By 
1940  the  average  ha«l  grown  to  2,400  miles,  chiefly 
because  of  the  rise  of  the  automobile.  The  20th 
Century  Fund  expects  this  growth  to  continue  be¬ 
cause  as  their  incomes  rise  people  spend  more  money 
traveling. 

A  good  share  of  the  increased  spending  will  go  to 
purchases  of  cars  and  planes.  The  Fund  estimates 
that  there  will  be  36  million  cars  on  the  road  and 
100,000  private  planes  in  the  air  in  19.50.  The  auto 
industry  would  be  able  to  sell  5  million  new  cars  a 
year  after  1950—4  million  for  replacement  and  a 
million  for  population  growth. 
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CAPITAL  INVESTMENT 

Investment  plays  a  crucial  role  in  our  economy 
for  two  reasons.  It  is  by  plowing  back  part  of  our 
annual  output  that  we  are  able  to  provide  better 
machines  and  equipment  to  keep  productivity  rising. 
But  tbe  amount  ploughed  back  varies  widely  from 
year  to  year.  This  unevenness  of  capital  investment 
contributes  to  tbe  instability  of  production  and  em¬ 
ployment. 

Because  capital  investment  involves  tbe  purchase 
of  durable  goods,  it  can  be  postponed  almost  in¬ 
definitely  when  the  outlook  for  profits  darkens. 
Thus,  capital  investment  plummeted  from  $18  bil¬ 
lion  in  1929  to  S.'S  billion  in  1933,  a  drop  of  72%, 
whereas  consumer  spending  fell  only  about  half  as 
fast  in  tbe  same  period. 

MORE  FOR  EQUIPMENT 

There  has  been  an  important  shift  in  the  relation¬ 
ship  between  construction  and  equipment,  the  two 
major  types  of  investment.  Before  World  W’^ar  I, 
construction  made  up  around  three-fourths  of  total 
investment  but  the  ratio  declined  to  less  than  half 
in  1935-39.  Part  of  the  decline  is,  of  course,  ex¬ 
plained  by  the  fact  that  the  depression  left  us  with 
am'ple  plant  capacity  but  provided  an  incentive  to 
buy  more  efficient  machines  to  cut  costs.  Neverthe¬ 
less,  there  is  a  well-defined  trend  towards  allocating 
an  increasing  proportion  of  investment  to  equipment 
rather  than  to  plant  construction. 

A  little  less  than  two-thirds  of  total  investment 
goes  into  industrial  plants  and  equip¬ 
ment.  Housing  and  other  consumer  con¬ 
struction  (hospitals,  schools,  churches) 
averaged  27%  of  total  investment  dur- 
TAL  ing  the  interwar  period.  Housing  fell 

from  a  peak  of  $6  billion  in  1926  to  $4.7 
INVESTMENT . .  •  billion  in  1929  and  $600  million  in 
1933;  and  it  had  recovered  only  half 
the  1926  volume  by  1940. 

While  other  types  of  investment  fol¬ 
low  the  ups  and  downs  in  general  busi- 


CAPtTAL 


ness,  investment  in  housing  construction  follows  u 
cycle  of  its  own.  This  housing  cycle  is  detemiiniMl  by 
factors  such  as  the  vacancy  rate,  the  level  of  rents,  ai„'j 
that  of  construction  costs,  which  may  not  follow  the 
trend  of  general  business.  W  hen  a  drop  in  general  busi- 
ness  activity  takes  place  during  a  declining  phase  of 
the  housing  cycle,  as  it  did  in  1929,  the  result  is  a  deep 
and  prolonged  depression. 

Government  investment,  of  which  the  largest  com¬ 
ponent  is  highways,  has  been  much  more  stable  than 
other  types  hut  it  doesn’t  swing  enough  weight  to 
stabilize  total  investment. 

Because  of  the  wide  fluctuations  in  capital  invest¬ 
ment,  it’s  much  more  difficult  to  estimate  future 
capital  expenditures  than  future  consumer  pur¬ 
chases.  In  order  to  make  a  relatively  stable  forecast, 
the  20th  Century  Fund  bases  its  estimates  on  tbe 
long  term  trend  since  1879,  which  shows  a  slight 
decline  in  the  share  of  total  output  going  to  capital 
investment.  Thus,  investment  under  conditions  of 
stable  prosperity  in  the  1950  decade  is  estimated  at 
16%  of  total  output  as  compared  with  a  ratio  of 
more  than  18%  in  the  late  1920’8.  On  this  basis, 
estimated  capital  expenditures  work  out  to  $28  bil¬ 
lion  for  1950  and  $33  billion  in  1960.  Our  ability 
to  maintain  high.employment  and  rising  living  stand¬ 
ards  will  depend  in  large .  measure  on  our  ability  to 
invest  that*  much  profitably  in  new  machinery  and 
buildings. 

CAPITAL  NEEDS 

Analysis  of  our  capital  needs  lends  little  support 
to  the  idea  prevalent  during  the  1930’8  that  we  had 
reached  economic  maturity  so  that  there  was  no  way 
to  invest  as  much  as  we  had  in  earlier  decades.  No 
one  has  ever  made  an  estimate  of  how  much  it  would 
cost  to  modernize  our  industrial  plant,  which  is  valued 
at  around  $200  billion  at  prewar  prices.  If  as  much  as 
a  third  of  it  needs  to  be  replaced  or  rehabilitated, 
around  $100  billion  (current  prices)  of  additional  in¬ 
vestment  will  be  required. 

In  addition,  huge  amounts  of 'money  need  to  he  in¬ 
vested  in  housing  and  public  works  to  raise  the  sei^- 


WHERE  INVESTMENT  DOllARS  GO 

(Figures  in  Billions  of  Dollars) 

(Annual  Averages] 

1920- 

1925- 

1930- 

1935- 

1940- 

(1944  Pri 

ces) 

1924 

1929 

1934 

1939 

1944 

1950 

1960 

Total  Capital  Investment . 

.  $12,428 

$17,186 

$8,215 

$10,445 

$12,340 

$27,700 

$33,000 

All  Industries  . 

.  7,570 

10,112 

5,272 

6,889 

"8,089 

17,800 

21,125 

Manufacturing  . 

.  1,996 

2,362 

1,074 

1,610 

3731 

4,200 

5,025 

Food  . . 

.  261 

357 

194 

244 

228 

273 

Textiles  . 

.  227 

212 

92 

117 

175 

210 

Steel  . 

.  138 

188 

110 

192 

853 

1,021 

Autos . 

.  105 

150 

78 

146 

369 

441 

Chemicals  &  Petroleum  . 

.  70 

95 

68 

142 

928 

1,111 

Machinery . 

.  - 

- 

- 

28 

180 

216 

Other  . 

.  510 

625 

213 

409 

1,462 

1,750 

Transportation  . 

.  1797 

2,303 

1,277 

1,822 

805 

4,300 

5,100 

Commercial  . 

.  1,196 

1,940 

777 

719 

833 

1,950 

2,300 

Utility  . 

.  693 

999 

483 

422 

780 

1400 

1,625 

Other . 

.  1,888 

2408 

1,661 

2,316 

1,940 

3,950 

4700 

Consumer  Construction  . 

.  3,806 

5457 

1447 

2,256 

2,912 

7,200 

8,255 

Government  Construction  . 

.  1,052 

1417 

1,396 

1,299 

1,338 

2700 

3,620 

ova  THI  YIARS  ABOUT  l/s  OF  TOTAl  OUTPUT  IS  PLOWID  BUT  THE  AMOUNT  PLOUGHED  BACK  VARIES  GREATLY  FROM  GOOD 

back  as  investment  years  to  bad,  accentuating  the  swings  of  the  business  acu 
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ices  provided  merely  to  adequate  levels.  The  20th 
Century  Fund  estimates  that  the  cost  of  a  15  year 
program  to  modernize  our  city  streets  and  rural 
highways  would  run  to  $40  billion.  To  bring  the 
nation's  housing  up  to  minimum  standards  of  health 
and  decency  by  1960  would  cost  $115  billion.  To 
conserve  our  natural  resources  and  develop  our  wa¬ 
ter  power  would  cost  $27  billion  over  a  15  year 
period. 

There  seems  to  be  little  question  that  needs  exist 
for  all  the  capital  investment  we  can  make  for  a  long 
time  to  come.  The  behavior  of  investment  in  the  past 
strongly  suggests  that  the  problem  is  not  one  of  lack 
of  needs  but  one  of  finding  ways  to  add  to  our  capital 
in  an  orderly  fashion.  Capital  investment  has  followed 
the  boom  and  bust  route  in  the  past;  what  is  wanted 
is  a  high  but  steady  rate  of  investment. 

WARTIME  INVESTMENT  DEFICIT 

Demand  for  capital  goods  is  stronger  right  now 
than  ever  before,  largely  because  of  the  backed-up 
needs  arising  out  of  the  war.  Here  is  how  wartime 
expenditures  for  capital  goods  which  can  be  used  in 
peacetime  production  compared  with  expenditures 
in  the  last  5  years  of  both  the  1920*8  and  1930*8: 

I  Figures  in  billions  of  dollars) 

1925-1929  1935-1939*  1940-1944 


Total  Capital  investment 

$86 

$65 

$49 

Industrial 

51 

43 

32 

Manufacturing 

Metals,  cheniirals,  machinery. 

12 

10 

14 

petroleum 

6 

6 

11 

All  Other 

6 

4 

3 

Commercial 

10 

5 

3 

Railroads 

5 

3 

3 

Electric  power 

5 

3 

3 

Consumer  Construction 

28 

14 

12 

Public  Works 

7 

8 

5 

‘Adjusted  to  Wartime  Prices 


^  artime  restrictions  held  investment  in  all  civilian 
lines  far  below  what  would  be  spent  in  prosperous 
peacetime  years.  Thus,  there  was  a  backlog  of  invest¬ 
ment  needs  at  the  end  of  the  war  which  ran  to  more 
than  $30  billion,  if  the  1925-1929  demand  can  be 
taken  as  typical.  Whatever  the  precise  size  of  the  back¬ 
log,  it  is  clearly  great  enough,  when  added  to  the  nor¬ 
mal  yearly  demand  for  new  investment,  to  keep  the 
heavy  goods  boom  going  for  some  time  to  come.  The 
test  of  our  ability  to  stabilize  capital  investment  will 
come  later. 

There  is  also  a  huge  foreign  demand  for  American 
<'apital.  How  far  we  will  go  toward  meeting  this  de¬ 
pends  largely  on  whether  international  political  and 


economic  conditions  are  stable  enough  to  make  pri¬ 
vate  foreign  investment  a  good  risk. 

If  we  invest  abroad  in  the  same  proportion  we  did 
in  the  late-1920*s,  our  foreign  investments  will  total 
$1.6  billion  during  the  year  1950  and  $1.5  billion  in 
the  year  I960.  This  will  mean  a  net  increase  in  our 
foreign  holdings  of  $15  billion  during  the  1950*8, 
raising  the  total  of  such  holdings  to  about  $25  billion, 
as  against  a  total  of  $10.6  billion  in  1940. 

To  make  that  much  foreign  investment  pay  out,  an 
expanding  volume  of  world  trade  would  be  required. 
Foreign  nations  would  have  to  get  enough  dollars  not 
only  to  pay  for  goods  they  bought  from  us  but  also  to 
pay  interest  and  dividends  on  U.  S.  investments.  If  our 
overseas  investments  increase  to  $25  billion  by  1960, 
annual  interest  and  dividends  owed  us  "will  run  to 
almost  $1%  billion. 

To  pay  us  that  much,  foreign  nations  would  have 
to  sell  much  more  in  the  U.  S.  than  ever  before.  The 
20th  Century  Fund  calculates  that  imports  of  $7.3  bil¬ 
lion  in  1950  and  $8.1  billion  in  1960  would  provide 
other  countries  with  the  dollars  they  need.  Imports 
ran  to  $2.5  billion  in  1940  so  we  would  have  to  buy  3 
times  as  much  abroad  to  keep  expanding  our  foreign 
investments. 

With  good  business,  U.  S.  demand  for  imported 
goods  should  be  well  above  prewar.  Rising  living 
standards  will  widen  the  market  for  such  consumer 
items  as  British  tweeds  and  French  perfumes.  More¬ 
over,  we  will  need  to  import  more  raw  materials  than 
ever  before  because  we  used  up  our  natural  resources 
at  a  prodigious  pace  during  the  war. 

NEW  INDUSTRIES 

The  new  methods,  materials,  and  products  devel¬ 
oped  during  the  war  may  well  have  a  more  profound 
and  lasting  effect  on  future  capital  requirements 
than  the  backed-up  demands  accumulated  in  war¬ 
time.  Here  are  some  of  the  wartime  developments 
which  may  have  important  peacetime  applications: 
new  chemical  processes  and  products  including  syn¬ 
thetic  rubber,  plastics,  synthetic  fibers  and  fabrics; 
new  food  products  and  new  methods  of  food  process¬ 
ing;  new  uses  for  glass,  plywood,  and  the  light  me¬ 
tals;  tremendous  advances  in  aviation;  and  new 
applications  of  atomic  energy  and  fissionable  prod¬ 
ucts  in  power  production  and  medicine. 

Large  capital  expenditures  will  be  required  to 
push  these  developments  further  and  adapt  them  to 
civilian  use.  New  businesses  and  perhaps  entire  new 
industries  will  grow  up,  adding  to  the  demand  for 
capital  goods  for  many  years. 


THE  ca  OF  GOYERNMttT 

To  the  traditional  certainty  of  death  and  taxes  can 
be  added  the  certainty  that  the  cost  of  government 
will  take  a  much  larger  share  of  national  income 
than  ever  before  in  peacetime.  After  the  Civil  War 
and  again  after  World  War  I,  federal  expenditures 
moved  up  to  a  level  four  times  prewar.  And  it  is  al¬ 
ready  clear  that  World  War  II  is  going  to  have  about 
the  same  effect. 

In  1940,  federal,  state,  and  local  governments 
spent  SI9  billion,  of  which  a  total  of  $2.2  billion 
went  for  national  defense,  veterans,  and  interest  on 
the  war  debt.  By  1950,  the  20th  Century  Fund  es¬ 
timates  that  all  governmental  units  in  the  U.  S.  will 
be  spending  more  than  $45  billion.  Federal  expendi¬ 
tures  are  estimated  at  $27.6  billion  in  that  year  as 
against  $9  billion  in  1940. 

Part  of  the  increase  is  explained  by  higher  post¬ 
war  prices.  Adjusting  for  price  changes  would  reduce 
the  1950  figure  from  $45  billion  to  $33.5  billion. 
This  is  still  80%  above  the  1940  level.  Increased 
expenditures  for  public  works,  social  insurance,  and 
schools  explain  another  small  part  of  the  rise. 

But  costs  arising  out  of  the  war  are  by  far  the  most 
important  factor.  Military  and  veterans’  expenditures 
and  interest  on  the  war-swollen  national  debt  will 
add  up  to  over  $17  billion  in  1950.  This  is  only  10% 
less  than  total  government  expenditures  in  1940. 

The  only  major  category  of  government  expense 
which  would  be  lower  in  1950  is  welfare.  With  high- 
level  employment  and  more  social  insurance,  relief 
and  other  welfare  costs  should  run  to  $2.5  billion 
in  1950  as  against  $3  billion  in  1941. 

The  following  paragraphs  describe  important 
trends  in  the  major  items  of  government  expense. 


WHY  THE  COST  OF  GOVERNMENT  HAS  INCREASED.  The 
$25.6  billion  increase  in  cost  from  1913  to  1941  was  due  to: 


EXPANSION  OF 
SERVICES 

27% 


WARS 

28% 


HIGHER 

PRICES 

18% 


ADDITION  OF 
NEW  SERVICES 


Even  an  economy-minded  Congress  is  almost  cer¬ 
tain  to  go  along  with  expenditures  for  highways,  air 
ports,  waterways,  flood  control  and  conservation.  Thu‘, 
an  increase  in  expenditures  for  transportation  ami 
natural  resources  from  less  than  $2.5  billion  to  over$i 
billion  in  1950  seems  probable. 

SCHOOLS 

Education  ranks  third  among  all  government  ev 
penditures.  In  1941  we  spent  almost  $2.5  billion- 
10%  of  all  government  dollars— on  schools.  Teachers 
salaries  account  for  almost  three-quarters  of  the  totai 
cost  so  the  trend  towards  higher  salaries  will  boost 
the  nation’s  bill  for  education. 


The  20th  Century  Fund  assumes  that  we  will  main¬ 
tain  an  armed  strength  of  2  million  men  (including 
trainees)  and  that  it  will  cost  $3,300  to  equip  and 
maintain  each  man,  so  total  military  expenditures  will 
run  to  $6.6  billion.  But  even  if  we  decide  to  maintain 
a  smaller  armed  strength,  the  total 
cost  might  easily  be  at  least  $6.6  bil¬ 
lion  because  the  present  per  service¬ 
man  cost  of  over  $6,000  a  year  may 
not  decline. 

AMD 

GOVERNMENT  . . .  'VETERANS 

It  will  cost  at  least  $2.9  billion  to 
take  care  of  veterans  in  1950  even  if 
benefits  are  not  increased.  That’s  5 
times  the  1941  cost.  Pensions  for 
World  W  ar  I  veterans  rose  steadily 
from  $116  million  in  1924  to  over  $300  million  in  1945. 
That  rise  will  continue  for  another  20  years.  By  far  the 
largest  expense  will  be  for  World  War  II  pensions 
which  are  already  costing  $900  million.  Disability  and 
death  benefits  will  cost  about  $1*4  billion  in  1950; 
hospitalization  will  add  another  $250  million;  and 
insurance  $150  million. 


SOCIAL  SECURITY 

Future  expenditures  for  social  security  will  depend 
on  whether  steps  are  taken  to  extend  coverage  and 
liberalize  benefits.  Over  60  million  people  are  now 
covered  so  the  cost  is  certain  to  increase  rapidly  as 
more  of  them  begin  to  draw  payments.  With  high- 


WHERE  TAX  DOLLARS 

(Figures  in  Biiiions  of  Doiiors) 

GO 

* 

1913  1932 

1941 

(1944  Prices) 
1950  I960 

All  Government 

Expenditures  . . 

...  2.5 

12.4 

23.1 

45.5 

507 

Federal  . 

...  0.7 

4.3 

12.9 

27.6 

28.6 

State  . 

...  0.2 

1.8 

3.6 

7.0 

9.3 

Local  . 

...  1.6 

6.3 

6.6 

10.9 

12.8 

Military  . 

.  . .  0.27 

0.7 

6.1 

6.6 

6.6 

Veterans  . 

...  0.18 

0.8 

0.6 

2.9 

3.2 

Interest  . 

...  0.15 

1.3 

1.7 

7.9 

8.1 

Social  Insurance  . 

- 

0.2 

1.9 

7.7 

8.7 

Welfare  &  Health 

...  0.31 

1.5 

4.1 

4.0 

4.1 

Education  . 

. . .  0.65 

2.5 

2.7 

3.7 

4.3 

Public  Works . 

...  a. 

a. 

a. 

5.6 

7.1 

Transportation  .  . . 

.  . .  0.40 

1.9 

2.0 

1.8 

27 

Natural  Resources 

. .  .  0.03 

0.6 

1.4 

1.2 

1.1 

Police  &  Fire  .... 

...  0.19 

0.7 

0.7 

1.0 

1.1 

Other  . 

. . .  0.40 

2.4 

2.0 

3.0 

3.6 

a.  Included  in  other  groups. 

HATUliAL  RESOURCES 

Tlif'  war  left  the  U.  S.  with  a  depleted  supply  of 
most  natural  resources,  and  with  critical  shortages 
(,f  8ome  of  the  most  essential  minerals.  Nevertheless, 
],i(k  of  natural  resources  should  not  he  a  limiting 
factor  on  our  productive  capacity.  With  relatively 
free  access  to  world  markets,  w’e  should  be  able  to 
r,!  all  the  raw  materials  we  need.  And,  even  if  we 
vMTf  denied  access  to  world  markets,  we  could  use 
„iir  low-grade  reserves  and  develop  substitutes  with¬ 
out  causing  a  prohibitive  reduction  in  our  living 
pl.iiidards,  though  everyone  would  feel  the  effects  in 
„iie  way  or  another. 

The  U.  S.  economy  consumes  about  a  billion  and 
;i  half  tons  of  raw  materials  each  year,  or  about  11.5 
l(iii>  per  person.  Of  this  3.5  tons  are  coal,  1.5  tons 
arc  petroleum,  and  iron  and  copper  ore  each  con- 
Irihute  about  a  half  a  ton.  In  1939  the  value  of  un- 
rifined  minerals  output  was  $4.2  billion  and  2%  of 
ill  workers  were  engaged  in  mining  or  lumbering. 

UTURE  REQUIREMENTS 

The  level  of  industrial  production  projected  by  the 
10th  Century  Fund  w'ould  raise  minerals  requirements 
1  third  above  1940  by  the  year  1950  and  50%  above 
1940  a  decade  later.  Here  is  how  natural  resources 
cquirements  in  the  1950  decade  would  compare  with 
940  and  the  wartime  peak:  (Index  numbers,  1940 


quals  100) 

Wartime 

Peak 

1950 

1960 

111  minerals 

138 

133 

151 

Metals 

157 

117 

126 

Fuels 

130 

141 

164 

Other 

141 

128 

142 

, umber 

126 

93 

76 

ilcftric  Power 

159 

173 

224 

ilanufac'tured  Gas 

120 

94 

75 

IThe  capacity  of  our  supplies  of  natural  resources 
)  support  future  levels  of  output  cannot  be  deter- 
lincd  with  any  great  accuracy.  It  will  depend  on 
the  size  of  our  reserves  and  on  our 
ability  to  use  supplies  more  econom¬ 
ically  and  develop  substitutes. 

Because  there  is  no  way  to  meas¬ 
ure  these  factors  with  any  degree  of 
precision,  all  estimates  of  the  num¬ 
ber  of  year’s  supply  are  subject  to 
wide  errors.  However,  such  estimates 
are  useful  in  directing  attention  at 
those  resources  where  every  effort 
should  be  exerted  to  develop  new 
iipplies,  substitutes,  and  more  economical  methods 
f  use. 

IGGEST  PROBLEMS:  LEAD  AND  ZINC 

Commercial  grades  of  zinc,  lead,  and  bauxite  will 
f  exhausted  before  1960  even  if  the  rate  of  use  is 
nt  to  half  the  wartime  rate.  Supplies  of  petroleum 
nd  natural  gas  —  which  furnish  40%  of  our  energy 
Hnll  last  longer  than  20  years  but  their  partial  de¬ 
lation  will  raise  many  technical  and  economic  prob- 
>iis  long  before  that  time.  Possible  exhaustion  of 
mil-grade  deposits  of  such  minerals  as  iron  and 
'Ppcr  in  the  foreseeable  future  will  stimulate  de- 
dopment  of  processes  to  use  low-grade  deposits. 

^  c  have  been  discovering  more  and  more  ways  to 
j|fpt'  h  our  supplies  of  natural  resources,  however. 
Ptlie  case  of  tin,  the  electroplating  process  saves  50% 
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of  the  tin  used  in  tinplate  production.  The  electric 
pow'er  industry  uses  less  than  40%  as  much  coal  per 
kwh  now  as  in  1920.  The  development  of  new  ma¬ 
terials  and  new  ways  of  using  old  materials  also  ex¬ 
pands  our  resource  capacity. 

Our  bituminous  coal  reserves  are  adequate  for 
over  a  thousand  years  even  at  the  wartime  rate  of 
use,  though  production  costs  might  rise  substantially 
as  inferior  coal  beds  were  used.  After  that,  there  are 
huge  deposits  of  sub-bituminous  coal  and  lignite 
which  could  carry  us  along  for  another  thousand 
years.  In  comparison,  maximum  petroleum  reserves 
are  minute,  adequate  only  for  about  30  years  con¬ 
sumption  at  the  current  rate.  That  is  why  the  experts 
are  trying  to  find  ways  to  produce  oil  from  coal 
cheaply  enough  to  be  commercially  feasible.- 

Even  though  we  have  been  using  up  lumber  faster 
than  it  grows,  there  is  little  doubt  that  enough  will 
be  available  in  the  future  to  meet  at  least  minimum 
needs.  Annual  timber  growth  runs  to  about  32  billion 
board  feet.  But  we  cut  over  40  billion  board  feet  a 
year  before  the  war  and  lost  another  6  billion  through 
fire,  insects,  and  disease.  An  adequate  conservation 
program  could  increase  annual  growth  enough  to  off¬ 
set  this  depletion. 

OUR  NATURAL  RESOURCE  RESERVES 
Years  required  to  exhaust  supplies 
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HIGH  GRADE  IRON  ORE 


^BAUXITE 


•LEAD  AND  ZINC 


ISTIMATCD  NUMACR  Of  YIARS 


•COMMIRCIAl  ORAOiS 


fROOUCnON  PROSKCTS:  Estimated  fercentoge  liKreose 
in  Industrial  ActivitY  Over  1940 


INDUSTRIAL  CAPACITY 

,  At  the  end  of  World  War  II  U.  S.  industry  found 
itself  with  surplus  capacity  in  some  lines  and  serioug 
deficiencies  in  others.  There  was  more  than  enougli 
aircraft,  machine  tool,  and  synthetic  rubber  capacity 
but  not  nearly  enough  sheet  steel,  copper,  or  eh  ctri. 
cal  machinery  capacity  to  meet  pent-up  demands. 

War  experience  showed,  however,  that  indu>tria] 
capacity  can  be  expanded  enormously  in  a  few  years, 
given  the  need  and  the  funds.  Thus  lack  of  industrial 
capacity  should  not  prove  a  bottleneck  to  meeting 
the  demands  of  consumers  in  the  1950  decade. 

A  rough  estimate  places  our  total  investment  in 
industrial  facilities  (manufacturing,  mining,  trans¬ 
portation,  and  distribution)  at  $200  billion.  Just  how 
much  capacity  industry  as  a  whole,  or  any  given  in¬ 
dustry,  has  is  impossible  to  measure. 

Capacity  is  a  most  elusive  concept.  In  a  technical 
sense,  the  capacity  of  an  industry  is  the  combined 
production  of  all  its  plants  working  24  hours  a  day, 
365  days  a  year,  less  an  allowance  for  repairs,  break¬ 
downs,  and  other  technical  factors.  Actual  capacity 
is  far  less,  however.  Some  facilities  are  obsolete  or 
high-cost.  Supplies  of  raw  materials  and  components 
may  be  insufficient  to  keep  assembly  plants  running 
full-steam.  Moreover,  demand  for  many  products 
isn't  great  enough  to  support  round-the-clock  pro¬ 
duction. 


CONSTtUCTION 


njcntic  POWER 


PLENTY  OF  CAPACITY 


During  the  past  quarter  century,  however,  experi¬ 
ence  shows  that  we  have  had  more  than  enough 
overall  capacity,  and  more  than  enough 'capacity  in 
almost  every  industry,  to  meet  all  demands.  An  ex¬ 
tensive  study  showed  that  even  in  1929  only  the  steel 
and  machine  tool  industries  were  definitely  operat¬ 
ing  at  capacity. 

The  growth  of  productivity  as  old  machines  are 
replaced  with  new  and  more  efficient  ones  and  as 
new  techniques  are  developed  is  one  of  the  main 
reasons  why  industrial  capacity  more  than  keeps 
pace  with  markets.  The  depression  of  the  1930’8  led 
to  a  net  retirement  of  about  5%  of  total  manufac¬ 
turing  facilities  but  manufacturing  plants  in  1939 
could  have  turned  out  a  quarter  more  than  in  1929 
because  productivity  was  a  third  higher. 

Whenever  an  industry’s  output  begins  to  approach 
technical  capacity,  it  becomes  profitable  to  purchase 
new  and  more  efficient  equipment  to  replace  or  sup¬ 
plement  existing  machines  so  that  a  certain  amount 
of  excess  capacity  seems  to  be  inevitable  in  a  free 
enterprise  system. 

Estimates  of  the  level  of  industrial  production  in 
different  lines  under  conditions  of  high-level  employ¬ 
ment  during  the  1950  decade  are  shown  in  the  chart. 
They  assume  that  past  trends  will  continue  so  that 
they  give  only  a  rough  idea  of  what  would  happen 
to  output  in  each  industry.  Unpredictable  shifts  of 
consumer  demand  or  new  product  developments 
might  cause  a  big  change  in  the  pattern  of  industrial 
production.  Such  estimates  are,  nevertheless,  useful 
in  that  they  provide  a  clue  to  lines  where  the  largest 
increases  may  take  place. 

None  of  the  projected  increases  are  so  large  as  to 
tax  our  ability  to  provide  enough  capacity.  This  is 
not  to  say  that  there  will  be  no  bottlenecks  because  of 
lack  of  capacity  for  certain  components,  for  instance. 
However,  we  should  be  able  to  make  good  in  short 
order  any  deficiencies  of  that  sort  that  may  develop. 


STONE,  CLAr  AND  GLASS 


IRON  AND  STEEL 


biMANDS  VERSUS  NEEDS 

Despite  the  substantial  increase  in  living  standards 
which  would  be  possible  with  high-level  production 
and  employment  in  the  1950  decade,  many  U.  S. 
consumers  will  be  unable  to  buy  enough  of  life’s 

I,„c('s>itie8  to  maintain  themselves  at  a  health  and 
decency  level.  Almost  30%  of  all  families  would  re¬ 
ceive  less  than  $1,000  a  year  cash  income  and  one- 
third  of  this  group  would  receive  less  than  $500. 

The  20th  Century  Fund  asked  a  series  of  experts 
to  estimate  the  quantities  of  food,  clothing,  housing, 
medical  care,  and  other  things  needed  to  provide  a 

Iftandard  of  living  at  a  minimum  health  and  decency 
hvel.  The  experts  also  figured  out  how  much  it  wouhl 
;cost  to  bring  everyone  expected  to  be  below  that  stand- 
•  ard  in  1950  and  1960  up  to  the  calculated  level.  In 

Iiotlier  words,  the  estimates  show  the  cost  of  establish- 
!ing  a  “floor”  for  consumption  without  disturbing  the 
:spen(liiig  patterns  of  those  who  received  more  than 
Ijenough  income  to  satisfy  the  calculated  minimum 
needs. 

I  (STIMATES  OF  NEEDS 

li  Any  estimate  of  “needs”  must  rest  upon  someone’s 
fopinion  as  to  what  constitutes  “health  and  decency” 
in  this  day  and  age.  In  the  case  of  food,  the  nutri- 
linnal  requirements  of  a  minimum  health  and  de- 
[  cency  standard  can  be  determined  accurately.  In 
other  fields,  such  as  housing  and  education,  even  the 
experts  would  disagree  over  what  constitutes  a  mini¬ 
mum  standard. 

However,  what  is  important  is  not  the  precise  size 
of  the  estimates  but  their  general  magnitudes.  The 
conclusion  that  we  would  have  to  spend  about  50% 
more  on  medical  care  than  we  are  likely  to  in  1950 
i«  important  even  if  the  experts’  appraisals  of  the  defi- 
'cit  range  from  as  high  as  60%  to  as  low  as  40%. 

To  fill  total  needs  calculated  in  this  manner  would 
require  production  of  $200  billion  of  goods  and 
services  in  1950  or  13%  more  than  the  $177  billion 
"Inch  would  be  turned  out  with  high-level  produc¬ 
tion  and  employment.  In  1960,  es¬ 
timated  production  would  fall 
short  of  needs  by  8%.  Food  ac¬ 
counts  for  the  biggest  share  of  the 
MEiT  <leficit  but  needs  outrun  demand  by 

important  margins  in  housing, 
MOST  ALL  medical  care,  education,  and  social 

securitv. 

»  NffOS  ~  To  provide  nutritionally  ade¬ 

quate  moderate-cost  meals  for 
those  unable  to  afford  them  would 
add  $5.5  billion  to  the  $27.2  billion 
that  would  actually  be  spent  on 
food  in  1950.  This  assumes  no  change  in  diets  of  those 
"ifh  adequate  incomes  despite  the  fact  that  many 
people  in  those  groups  do  not  eat  what  they  should. 
If  we  all  ate  what  we  needed,  we  would  consume  twice 
as  many  fresh  vegetables  as  in  1940,  half  again  as  much 
milk,  more  fruits  and  tomatoes;  and  we  would  eat 
smaller  quantities  of  sugar,  sirups,  fats,  and  oils.  This 
lieltcr  diet  would  cost  us  less  than  we  will  actually 
spend  for  food  in  19.50. 

So  large  a  portion  of  our  existing  housing  is  un¬ 
satisfactory  by  any  reasonable  standards  that  it  would 
10-15  years  to  provide  everyone  with  adequate 
housing.  One  of  the  reasons  why  we  don’t  have  ade- 
luate  housing  is  that  many  consumers  cannot  afford 
to  pay  enough  rent  to  finance  it.  Estimated  expendi- 
tiirex  in  1950  for  rent  (including  the  estimated  rental 


value  of  owner-occupied  homes)  would  run  to  $14 
billion  as  against  an  estimated  need  of  $16.4  billion. 

Vast  advances  in  medicine  have  gone  far  toward 
eliminating  many  diseases  and  have  brought  about  a 
steady  improvement  in  the  standard  of  health.  How¬ 
ever,  large  numbers  of  people  in  the  lower  income 
groups  cannot  afford  adequate  medical  care.  More¬ 
over,  to  supply  good  medical  care  for  everyone  under 
the  traditional  fee-for-service  basis  would  cost  several 
times  more  than  consumers  have  ever  spent  for  medical 
services  even  in  prosperous  years.  Development  of  an 
effective  form  of  group  medicine,  however,  would 
make  it  possible  to  provide  adequate  care  at  a  great 
saving  over  present  costs,  according  to  the  20th  Century 
Fund. 


HOW  CONSUMPTION  WOULD  COMPARE  WITH  TOTAL  NEEDS 

(Fl9vrM  bi  billtoiw  wf 


1950  I960 


THE  U.  S.  ECONOMY  FACES  A  CHALLENGE 

PRODUCTION  HAS  GROWN  FASTER  THAN  POPUUTION 
GIVING  PROMISE  OF  RISING  LIVING  STANDARDS 


T^pOtATION  IN  MILIIONS 


BUT  THE  GROWTH  HAS  FOLLOWED  THE  BOOM  AND  BUST  ROUTE 
INVOLVING  LONG  PERIODS  OF  MASS  UNEMPLOYMENT 


UN  THE  ECONOMY  PROVIDE  STEADY  EMPLOYMENT  AND 
RISING  LIVING  STANDARDS? 


POTENTIAL  OUTPUT  PER  PERSON 
(IN  1944  DOLLARS) 


must  somehow  leam  to  act  differently  in  many  ways 
than  he  has  in  the  past  if  we  are  to  solve  our  number 
one  economic  problem. 

Just  what  changes  in  our  economic  life  will  be 
necessary  no  one  knows.  On  our  ability  to  find  out 
these  things  and  put  them  into  practice  in  the  next 
few  years  depends  our  success  in  meeting  the  ihal'l 
lenge  which  the  20th  Century  Fund’s  study  uiuler- 
lines.  That  challenge  is  that  we  have  within  our 
grasp  the  ability  to  eliminate  actual  want  from  the 
U.  S.  and  to  provide  more  and  more  things  for  better 
living  for  everyone. 
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Series  of  four  meetings  in 
Denver,  Salt  Lake  City,  Twin 
Falls  and  Great  Falls  opens  brand  new  1947  Code  to  scrutiny  for  revision 


iLTHOLGH  the  1947  National  Elec- 

\  trical  Code  has  just  reached  the 
hands  of  electrical  inspectors, 
steps  should  be  started  for  such  revi¬ 
sions  as  it  needs  for  a  new  code  in 
1050.  Although  the  new  code  has 
hardh  reached  its  users,  some  60 
places  in  it  will  require  either  correc¬ 
tion.  clearer  wording  or  decided 
change,  said  Victor  H.  Tousley,  secre- 
tar\ -treasurer,  International  Associa¬ 
tion  of  Electrical  Inspectors,  to  each 
of  four  annual  chapter  meetings  in  the 
Rock\  Mountain  region  during  April. 

The  series  started  at  Denver  April 
3.  when  the  Rocky  Mountain  Chapter 
held  its  annual  meeting  at  Cosmopoli¬ 
tan  Hotel  under  the  chairmanship  of 
E.  P.  Hodges.  The  second  meeting 
was  that  of  the  Utah  Chapter  at  Salt 
Lake  City,  April  8,  Newhouse  Hotel, 
presided  over  by  Raymond  Powell, 
electrical  inspector  of  Nephi  City, 
Utah.  The  newest  chapter  in  the  lAEI. 
the  Idaho  Chapter,  met  at  Twin  Falls 
.\pril  9,  presided  over  by  Clyde  Hicks, 
electrical  inspector  of  Nampa,  Idaho. 
The  .Montana  Chapter,  meeting  at 
Great  Falls,  held  a  two-day  session  pre¬ 
sided  over  by  K.  L.  Chrysler,  city  engi¬ 
neer  of  Billings,  Montana,  April  11 
and  12. 

Attending  all  four  of  the  meetings, 
besides  Tousley,  were  James  S.  Mahan, 
chairman  of  the  lAEI  membership 
committee.  Chicago;  Lester  Johnson, 
General  Electric  Co.,  Salt  Lake  City, 
and  William  A.  Cyr,  associate  editor, 
Electrical  West,  who  spoke  on 
Insafe  Appliance  Sales  Control.  Sam 
Rosch,  manager,  insulated  products 
development  department.  Anaconda 
^ire  &  .Cable  Co.,  Hastings-On-Hud- 
son,  N.  Y.,  addressed  the  Denver,  Salt 
Lake  Citv  and  Great  Falls  meetings. 
William  L.  Gaffney,  secretary.  North¬ 
western  Section.  lAEl,  Tacoma,  ad¬ 
dressed  the  Salt  Lake  City,  Twin  Falls 
and  Great  Falls  meetings.  While  H.  G. 
I  fer.  Western  superintendent.  Under¬ 
writers’  Laboratories.  Los  Angeles,  at¬ 
tended  the  Salt  Lake  City  meeting,  he 
nnly  spoke  to  the  Montana  Chapter 
fneeting. 

A  special  guest  at  the  Rocky  Moun¬ 
tain  Chapter  meeting  at  Denver  was 

H.  Welklin,  electrical  inspector  of 
Indianapolis  and  president  of  the 
t\estern  Section. 


Individual  accounts  of  the  programs 
at  each  of  the  meetings  follow.  How¬ 
ever,  since  the  ground  covered  both 
for  Tousley  and  Rosch  was  similar  in 
each  of  the  meetings,  and  in  each  case 
was  a  major  feature  of  the  program, 
separate  accounts  of  these  talks  are  re¬ 
ported  here. 

Attendance  at  all  meetings  showed 
a  substantial  increase  over  last  year. 
The  too-full  programs  for  the  time 
available  drew  a  suggestion  from  Tous¬ 
ley  that  each  chapter  plan  a  two-day 
session  next  year  to  give  full  oppor¬ 
tunity  for  code  change  discussions 
and  so  as  to  hear  significant  talks  on 
new  developments  or  important  trends 
in  relation  to  inspection. 

Tousley  Exposes 
Need  for  Changes 

That  there  are  already  64  memo¬ 
randa  on  a  personal  copy  of  the 
1947  Code  on  which  he  keeps  nota¬ 
tions  of  errors,  corrections  to  be  made 
or  changes  that  are  necessary,  Victor 
H.  Tousley  told  each  of  the  meetings. 
Only  two  small  typographical  errors 
have  been  found.  One  of  these  is  a  ref¬ 
erence  in  Section  1109  to  a  Section 
3107,  which  does  not  appear  in  the 
code  at  all.  Tousley  then  discussed 
many  of  these  indicated  needs  for  revi¬ 
sion,  large  or  small. 

Considerable  time  was  given  to  dis¬ 
cussing  the  requirement  in  2124b  for 
a  3-pole  receptacle  at  the  home  laundry 
location,  presumably  for  grounding 
laundry  equipment.  Tousley  said, 
however,  that  there  was  nothing  ac¬ 
tually  written  to  require  grounding  of 
it  and  that  manufacturers  were  not 
required  to  equip  washing  machines 
with  3-wire  cord.  This  will  have  to  he 
clarified.  The  subject  of  grounding  of 
portables.  Tousley  announced,  has 
just  been  studied  by  a  special  commit¬ 
tee  which  recently  made  a  report  rec¬ 
ommending  a  new  type  of  grounding 
receptacle.  An  official  interpretation 
has  been  made  that  in  apartment 
houses  where  there  is  located  a  gen¬ 
eral  laundry  room,  a  separate  recep¬ 
tacle  for  washing  machines  need  not 
he  provided. 


Although  multiple  service  assemblies 
are  permitted  in  2301  for  a  series  of 
stores,  an  official  interpretation  de¬ 
clares  that  this  does  not  apply  to  a 
similar  vertical  assembly,  such  as  in 
an  apartment  building. 

In  2322c,  relating  to  clearance  of 
service  drops,  the  wording  and  titling 
is  a  poor  selection  and  needs  changing. 

Tousley  also  declared  that  more 
space  is  necessary  in  motor  terminal 
boxes  for  making  connections.  In 
many  cases  nine  wires  must  be  con¬ 
nected  and  the  overcrowded  box  can¬ 
not  be  covered.  This  is  being  recom¬ 
mended  to  the  Codes  and  Standards 
Committee  of  NEMA. 

Lock  nuts  are  required  both  inside 
and  outside  an  outlet  box  wherever 
an  insulating  bushing  is  used,  no  mat¬ 
ter  what  the  circumstances  are,  accord¬ 
ing  to  3736b. 

Switches  controlling  fluorescent 
lamps,  as  in  3814c.  should  be  required 
to  have  twice  the  rating  because  of  the 
inductive  load. 

Too  literal  an  interpretation  of  6403 
would  prevent  use  of  a  vacuum  cleaner 
cord  from  one  room  to  another.  This 
was  not  the  intention.  In  fact,  the 
entire  cord  situation  needs  revision. 
Tousley  said. 

In  wiring  of  continuous  rows  of 
fluorescent  units.  Article  4150  permits 
use  of  the  fixture  raceways  for  a  single 
branch  circuit.  An  official  interpreta¬ 
tion  has  been  made  that  this  may  be 
either  a  2-,  3-  or  4-wire  circuit. 

An  important  change  in  the  code  is 
Article  4322c-l,  which  applies  to  any 
motor  of  40°  temperature  rating, 
whether  open  or  not. 

In  4196.  instead  of  using  a  single 
midpoint  grounded  transformer  for 
neon  or  electric  discharge  lighting, 
two  end-grounded  transformers  may  be 
used  in  order  to  shorten  the  length  of 
high-voltage  cable  required,  but  there 
is  some  question  as  to  what  kind  of 
insulated  conductor  can  be  used  for 
the  grounding  conductor. 

Oil-burner  motors  are  the  cause  of 
a  number  of  fires.  The  practice  of  al¬ 
lowing  a  transformer  for  the  oil-burner 
control  on  the  same  circuit  as  the  oil- 
burner  motor  leaves  the  motor  without 
protection  and  needs  to  be  clarified. 

Article  2544  |)ermits  the  use  of 
transformers  on  a  roof  if  held  in  a  pan 


i 


/■ 


96  Associafions 


Electrical  West — Vol.  98,  No.  S 


or  enclosure  that  is  capable  of  taking 
the  entire  volume  of  oil.  The  code 
says  it  may  be  drained  or  not.  How¬ 
ever,  because  rain  might  fill  the  basin, 
the  rule  should  require  a  drain. 

On  3-phase  hoists  of  a  monorail 
type,  the  code  recognizes  two  insulated 
conductors  and  allows  the  crane  frame 
for  the  other  conductor.  However,  an¬ 
other  section  of  the  code  denies  the 
right  to  use  any  part  of  the  building 
frame  as  a  grounding  conductor.  Thus 
the  crane  monorail  would  have  to  be 
insulated. 

Although  dry  cells  or  storage  bat¬ 
teries  are  seldom  used  for  pipe  organ 
operation  any  more,  the  section  of  the 
code  relating  to  this.  Article  6502,  has 
not  been  changed  and  should  be. 

The  question  whether  the  wire  tables 
for  numbers  of  wires  in  a  conduit  ap¬ 
plies  to  signal  wires  has  brought  the 
official  interpretation  that  as  many 
signal  wires  as  wanted  can  be  run  in 
a  single  conduit. 

Motor  and  control  wires  for  the 
motor  circuit  can  also  be  carried  back 
through  the  sane  conduit  as  that 
which  contains  the  feeder  wires. 

An  error  in  Table  20,  relating  to 
size  of  fuses  on  over-current  protec¬ 
tion,  needs  to  be  corrected  for  both 
26  and  28  amp.  The  table  should  read 
No.  8  wire  in  both  cases.  An  error 
has  also  been  noted  in  the  diagram  on 
page  366. 

Experience  with  type  TW  wire 
where  gasoline  is  present  has  shown 
that  the  gasoline  attacks  the  synthetic 
coating  on  the  wire.  It  had  been  as¬ 
sumed  that  type  TW  would  be  proof 
against  oil  and  gasoline  as  well  as 
moisture.  However,  lead-covered  wire 
is  no  better.  Tousley  said  nothing 
presently  available  is  satisfactory  in 
the  presence  of  gasoline. 

In  article  3483,  electric  metallic 
tubing  is  permitted  where  corrosive 
fumes,  exposure,  etc.,  is  present,  pro¬ 
vided  it  is  a  corrosion-resisting  type  of 
tubing,  but  at  present  there  is  none. 

Article  3809  requiring  covering  of 
most  conductive  materials,  needs  some 
correction. 

Clarification  is  needed  in  regard  to 
permitting  a  50%  conduit  fill  in  rewir¬ 
ing  of  old  structures  with  new  wires  of 
thinner  insulation,  taking  into  account 
the  thinner  insulation 

Another  point  which  the  code  is  not 
clear  upon  is  whether  theater  aisle 
lights  should  go  on  the  emergency 
system. 

Despite  the  controversy  over  com¬ 
mon  neutral,  it  is  not  permitted  in  the 
code  for  building  wiring  but  is  still 
recognized  for  outdoor  sports  lighting 
and  can  be  used  on  a  single  pole  or 
structure  as  long  as  the  neutral  has 
two  times  the  carrying  capacity  of  the 
circuit  wires.  This  is  in  Article  7312. 


Rosch  Tells  of 
Plastics  Competition 

WHETHER  new  synthetic  mate¬ 
rials  will  be  used  on  a  pair  of 
ladies’  shoes  which  sell  for  $26,  or  sold 
to  wire  manufacturers  at  far  less  pro¬ 
fit  to  make  wires  and  cables,  expresses 
the  competition  for  synthetic  materials 
that  can  be  expected  in  the  next  few 
years.  The  marvels  of  chemistry  have 
brought  new  materials,  but  they  have 
also  brought  a  competitive  struggle  as 
to  who  will  use  them.  Such  in  effect 
was  the  theme  of  the  message  deliv¬ 
ered  with  humor  and  drama  by  Sam¬ 
uel  Rosch.  director  of  research,  Ana- 


Sam  Rosch  and  rubber 


conda  Wire  &  Cable  Co.  to  three  of  the 
inspector  meetings. 

The  world  is  not  getting  any  larger 
and  mankind  is  denuding  it  of  its  min¬ 
erals  and  chemicals.  Yet  the  popula¬ 
tion  increases  by  140,000,000  each  ten 
years.  The  needs  of  war  caused  a  great 
shift  to  synthetics,  produced  from 
common  materials,  through  either 
catalysis  or  polymerization. 

Rosch  explained  catalysis  by  a 
simple  analogy  to  matchmaking,  and 
polymerization  as  a  chain  of  minute 
particles  made  stronger  because  of 
their  interlinkage.  By  quick  diagrams 
and  simplified  chemical  formulas,  he 
demonstrated  how  many  varieties  of 
materials  can  be  produced  from  simple 
gases  by  the  introduction  of  a  catalyst. 

He  distinguished  between  two  types 
of  plastics.  The  thermoplastic  mate¬ 
rials  are  those  which  soften  with  the 
application  of  heat.  Thermosetting 
plastics  are  materials  which  harden 
or  vulcanize  with  heat. 

In  the  course  of  his  talk  he  showed 
many  samples  of  oils,  synthetic  rub¬ 
bers,  fibers  made  of  milk,  glass,  nylon 
and  other  materials.  He  spoke  espe¬ 
cially  highly  of  neoprene,  synthetic 
rubber  which  resists  most  chemicals, 
oils,  heat,  moisture  or  water,  gas,  gaso¬ 
line,  radiation  and  sunlight,  and  said 


he  hoped  to  see  all  flexible  cords  made 
with  neoprene  jackets  in  the  near  fu- 
ture.  This,  he  said,  would  be  an  an¬ 
swer  to  the  problem  of  cords.  ] 

All  type  T  or  synthetic  covered  wires 
are  not  the  same,  he  declared,  due  to 
the  plasticizer  used  in  coating  them. 
With  a  trend  to  higher  temperatures, 
the  use  of  newer  materials  which  are 
resistant  to  heat  can  be  expected.  The 
thickness  of  wall  insulation  is  not  im¬ 
portant  as  long  as  the  plastic  is  tough 
enough,  resistant  enough  to  abrasion 
or  deteriorating  effects  and  is  a  good 
dielectric.  The  dielectric  qualities  re¬ 
main  the  same  in  a  plastic  as  long  as 
the  material  remains  the  same. 

He  showed  samples  of  a  silicone 
rubber-insulated  wire  which  resists 
temperatures  far  beyond  those  of  the 
ordinary  synthetics,  and  a  whole  new 
family  of  products  made  from  fluorene 
gas  instead  of  hydrogen,  which  prom¬ 
ises  materials  impervious  to  almost 
every  abuse  and  temperature.  As  yet 
these  products  are  high  in  price  and 
difficult  to  process,  but  their  demand 
will  bring  better  methods  of  producing 
them  at  cheaper  prices. 

He  also  showed  some  cable  jackets 
made  of  semi-conducting  rubber, 
which  act  as  a  shield  for  the  cable  it¬ 
self.  He  predicted  further  experiments 
in  still  higher  frequencies  and  told  how 
extremely  high  frequencies  had  been 
transmitted  over  long  distances  on  a 
cable  made  entirely  of  neoprene,  with¬ 
out  any  metal  conductors  in  it  at  all. 

Buna-S  has  had  the  best  operating 
record  of  any  insulating  material  thus 
far  used  on  wire,  said  Rosch,  and  can 
be  expected  to  find  wide  usage  in  the 
future. 
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Denver  Invites 


Western  Section  ^ 

p 

Denver  may  be  the  next  meeting  ^ 
place  of  the  Western  Section,  In¬ 
ternational  Association  of  Electrical  g 

Inspectors,  in  1948.  E.  P.  Hodges.  ^ 

chairman,  Rocky  Mountain  Chapter, 
declaring  that  it  was  time  that  Denver  {j 
entertained  the  Western  Section,  sub-  { 
mitted  the  proposition  to  the  Rocky  j 
Mountain  Chapter  and  a  motion  to  in-  g 
vite  the  section  when  it  meets  in  Mon-  ^ 
treal  in  September  was  unanimously  ( 
passed.  V.  C.  Moulton,  secretary-lreas-  ^ 
urer,  made  an  analysis  of  the  hotel  j. 
situation  and  submitted  the  dates  of  [ 


Sept.  14  to  16  or  27  to  29  in  1918  as  (, 
available  on  the  convention  and  tourist  ^ 
bureau  calendar. 

A.  H.  Welklin,  president,  Western  ^ 
Section,  a  former  army  buddy  of  ^ 
Moulton,  expressed  the  hope  tha  the  j 
meeting  could  be  held  there  next  ear.  ^ 
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N,  meetings  among  the  five  states  in  the 
ill.  Northwestern  Section  be  considered. 

er,  This  would  aid  the  officers  to  plan  an- 
at-  ual  meetings  and  to  assign  the  respon- 
lit-  sibility  to  each  state  group  far  enough 

es.  in  advance  so  that  they  can  make  ade- 
ter  quate  plans.  Under  this  scheme,  the 
lir-  1947  meeting  would  be  in  Oregon, 
ido  1948  in  Utah,  1949  Montana,  1950 
ad-  Washington,  1951  Idaho  and  1952 

J.  Oregon  again.  With  the  British  Cohim- 
)is-  bia  inspectors  forming  a  chapter,  it 
nu-  might  be  advisable  to  include  that  part 
ida  of  Canada  in  the  meeting  schedule, 
hn,  he  said. 

ili-  Gaffney  recommended  consideration 
lec-  of  the  forming  of  divisions  within  a 
hn-  chapter  in  order  to  provide  small  meet¬ 
ings  at  convenient  locations  for  study 
of  code  and  wiring  matters,  citing  the 
success  of  the  Tacoma  division  of  the 
Puget  Sound  Chapter. 

He  also  requested  that  when  the 
directory  of  membership  and  commit¬ 
tees  appears,  each  one  on  a  committee 
begin  studying  the  particular  section 
of  the  code  assigned  to  his  committee. 

The  Utah  Chapter  will  have  to  wait  He  asked  that  each  submit  any  recom- 
until  1948  to  entertain  the  North-  mendations  for  changes  to  the  code 
western  Section  for  the  annual  fall  clearinghouse  committee.  He  likewise 
meeting,  it  was  explained  afthe  open-  asked  that,  wherever  possible.  150 
ing  session  of  the  Sixth  Annual  Meet-  mimeographed  copies  of  these  sugges- 
ing  of  the  Utah  Chapter  at  the  New-  tions  be  struck  off  and  brought  to  the 
house  Hotel,  April  8.  Soon  after  Ray-  annual  meeting  for  distribution  and 
mond  Powell,  electrical  inspector,  study. 

Nephi,  chairman,  opened  the  meeting  J.  S.  Mahan,  national  membership 
and  D.  J.  Wolters,  secretary-treasurer,  chairman,  appealed  for  more  action  in 
had  made  his  report,  a  message  from  getting  memberships  and  told  how 
R.  J.  Larrabee,  president  of  the  North-  members  receive  booklets,  transactions 
western  Section,  was  read,  and  W.  L.  and  directories  which  cost  the  associa- 
Gaffney,  secretary-treasurer  of  the  sec-  tion  some  S4.88  per  member,  although 
tion,  picked  up  the  theme  of  Larrabee’s  it  only  receives  SI  from  active  and  S2 
message.  from  associate  members.  Cooperating 

At  the  Boise  meeting  last  year  it  members  make  up  the  deficit, 
had  been  decided  to  hold  the  next  The  article  of  the  National  Electrical 
meeting  in  Salt  Lake  City,  but  due  to  Code  dealing  with  wdres,  article  310. 
crowded  hotel  conditions  during  the  was  discussed  by  D.  E.  Karlskind,  dis- 
centennial  year,  a  mixup  in  the  ar-  trict  engineer,  U.  S.  Rubber  Co.,  San 
rangements  had  caused  the  officers  of  Francisco.  He  described  the  changes 
the  Northwestern  Section  to  ask  Eu-  made  in  Type  R  wire  to  give  it  greater 
gene.  Ore.,  to  hold  the  meeting  this  temperature  range.  He  discussed  the 
year,  and  the  Lane  County  contractors  RU  or  latex  wire  and  the  Type  T. 
Assn,  in  Eugene  has  agreed  to  sponsor  formerly  SN,  thermoplastic  wire  and 
the  Northwestern  meeting  there  Sept,  its  companion  TW,  which  is  mosture 
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He  then  discussed  aluminum  wire, 
as  included  in  the  recent  code,  provid¬ 
ing  that  it  carry  only  84%  of  the  cur¬ 
rent  for  the  equivalent  size  of  copper. 
He  spoke  of  material  shortages,  such 
as  cotton  for  braid,  rubber,  lead  and 
copper,  and  how  these  had  caused 
changes  in  the  standards  and  habitual 
usages.  Many  wire  manufacturers  will 
produce  aluminum  wires,  said  Karls- 
kind.  but  it  will  not  necessarily  be 
their  policy  to  push  aluminum.  Rather, 
it  is  a  matter  of  using  the  aluminum 
or  shutting  down  the  wire  mills,  in 
some  instances. 

V.  H.  Tousley,  lAEI  secretary-treas¬ 
urer,  discussed  code  changes  as  re¬ 
ported  in  another  column.  He  also 
asked  patience  from  those  who  had 
ordered  leather-covered  Codes.  They 
are  in  the  process  of  being  printed  and 
bound  and  bave  been  delayed  due  to 
printing  difficulties. 

The  afternoon  session  was  opened 
by  W.  J.  Smith,  Salt  Lake  City  fire 
marshal,  who  described  how'  his  de¬ 
partment  and  the  electrical  department 
coordinate  their  activities  in  the  pre¬ 
vention  of  conditions  which  may  cause 
fires  or  accidents.  The  two  things  that 
cause  most  trouble,  he  said,  are  im¬ 
proper  fusing  and  overloading  of  out¬ 
lets.  “Help  us  to  put  out  the  fire  before 
it  starts.”  he  said  is  the  motto  of  the 
fire  prevention  bureau  and  that  it  like¬ 
wise  is  the  motto  of  the  electrical  in¬ 
spection  department. 

J.  Hyde  Stayner,  Utah  Power  & 
Light  Co.,  asked  that  definite  action 
be  taken  to  request  tbe  1948  annual 
meeting  in  Salt  Lake  City,  and  D.  J. 
\X'olters  made  a  motion,  which  was 
passed,  inviting  the  section  to  hold  its 
meeting  next  year  in  Salt  Lake  City 
and  to  issue  an  invitation  to  the  South¬ 
western  Section  for  a  joint  meeting  at 
that  time. 

Samuel  Rosch.  Anaconda  Wire  & 
Cable  Co.,  gave  the  talk  on  synthetics 
and  plastics  and  their  relation  to  wires 
and  cables,  which  is  reported  else¬ 
where. 

Before  the  meeting  closed,  W.  A. 
Cvr,  associate  editor.  Electrical 


West,  announced  the  lAEl  sales  con¬ 
trol  committee  report  recently  pub¬ 
lished.  setting  forth  the  recommenda¬ 
tions  for  having  unsafe  appliance  or¬ 
dinances  sponsored  and  passed  and 
giving  directions  for  their  administra¬ 
tion,  once  passed.  There  was  some  dis¬ 
cussion  as  to  details  of  enforcement. 

At  the  election  of  officers.  Clarence 
F.  Grant,  meter  department.  Utah 
Power  &  Light  Co.,  was  elected  chair¬ 
man;  T.  E.  Myers,  chief  electrical  in¬ 
spector,  Ogden,  vice-chairman ;  L. 
John  Christensen,  second  vice-chair¬ 
man,  and  D.  J.  Wolters  was  re-elected 
secretary-treasurer.  The  new  chair¬ 
man,  Grant,  recommended  that  a  pro¬ 
gram  committee  be  appointed  to  work 
up  programs  for  chapter  meetings  and 
that  a  study  of  the  new  code  be  under¬ 
taken. 
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At  Twin  Falls  meeting:  left,  J.  S.  Mahan  shows  samples;  right,  Clyde  Hicks  presiding  at  opening  session 


*ale5  control  committee  in  the  prepara-  are  much  more  necessary  today  than 

tion  of  a  manual  to  guide  cities  and  the\  were  ten  years  ago. 

states  in  the  enactment  of  unsafe  appli-  The  afternoon  session  concluded 
ance  regulation.  He  quoted  portions  with  a  question  and  answer  panel  dis- 
of  it  to  illustrate  the  reasons  which  cussion  conducted  by  V.  H.  Touslev, 

can  be  applied  to  sell  the  idea  to  the  William 

public,  to  dealers,  to  the  city  attorney 
and  to  the  council  or  legislative  body 
and  to  the  industry. 

V.  H.  Tousley  followed  by  explain¬ 
ing  that  the  National  Electrical  Code 
is  drawn  up  by  inspectors  and  other 
branches  of  the  industry  as  a  recom¬ 
mended  code  of  practice.  It  has  no 
legal  standing  except  when  given  such 
by  enactment  into  city  or  state  ordi¬ 
nances.  It  is  not  written  and  prescribed 
by  the  United  States  government  or 
any  other  legislative  body. 

He  likewise  declared  that  electricity 
is  second  only  to  matches  and  smok¬ 
ing  now  as  the  cause  of  fires  and  in 
most  cases  the  losses  from  electrical 
fires  are  greater.  With  more  extensions 
of  electricitv  into  rural  areas  and  more 
usage  of  electricity,  the  problem  of 
holding  down  fires  and  accidents  be¬ 
comes  a  bigger  one.  He  also  discussed 
membership  in  the  lAEil  and  the  means 
whereby  suggestions  for  changes  in 
the  National  Electrical  Code  are  pro¬ 
posed  by  individuals  or  chapters  and 
sections  of  the  l  AEI. 

Ceorge  C.  Heuhener.  secretary. 

Idaho  l.eague  of  Municipalities  and 
for  24  years  himself  a  city  attorney, 
spoke  of  the  legal  phases  of  electrical 
inspection,  with  particular  reference  to 
Idaho  law.  He  told  of  the  passage  in 
1941  of  an  act  to  permit  the  adoption 
of  codes  such  as  the  National  Elec¬ 
trical  Code  by  reference.  He  likewise 
*poke  on  the  recently  passed  House  depth  t( 

Bill  114.  regulating  the  installation  of  suc  h  as 
electrical  equipment  in  the  «tate  of  groundii 
Idaho.  The  bill  provides  for  licens-  hoaid>. 

■iig  of  contractors  and  journeymen  proof  c] 
and  sets  up  an  examining  board.  It  K.  L. 

provides  that  the  NEC  shall  govern  ings.  \b 

in  all  places  where  no  city  or  building  fcresided 
eode  is  in  force.  He  concluded  by  while  P 

impressing  that  it  is  the  duty  of  the  man.  |) 

inctiicipal  officers  to  sell  the  purpose  meeting' 

I'f  their  codes  to  the  public,  since  they  the  ccnic 


E.  E.  Lacy.  Westinghouse  P.lectric 
Corp.,  Butte,  described  first  the  tvpes 
of  electric  motors  in  general  use  in 
both  the  fractional  and  integral  sizes 
and  their  methods  of  starting.  He  then 
described  a  new  design  of  motor  devel- 
ojced  by  his  company  to  provide  com¬ 
pactness,  ruggedness,  ease  of  mainte¬ 
nance,  and  Iretter  and  quieter  opera¬ 
tion.  The  motor  makes  use  of  ])ressed 
steel  punching  rather  than  cast  parts, 
and  a  new  factory  at  Buffalo  will 
soon  have  a  capacity  of  40.00(1  motors 
a  month. 

The  same  talk  on  public  relations  of 
an  inspector  given  in  the  Idaho  meet¬ 
ing  was  presented  by  William  A.  Cyr. 
associate  editor.  Electrical  West. 
San  Francisco,  to  the  Montana  meet¬ 
ing. 

John  Cromer,  commercial  engineer. 
Montana  Bower  Co..  Butte,  described 
the  new  things  in  lighting  that  can  b( 
of  expected  whenever  the  difficulties  of 
ler  material  shortages  and  strikes  are  over- 
is-  come.  Among  these  is  a  new  certified 
iis  lamp  })rogram  to  take  the  place  of  the 
former  lES  lamp  certification.  Office 
lighting  and  lighting  in  the  home  with 
huilt-in  perimeter  illumination,  from 
flush  of  surface  mounted  slimline  units 
can  he  expected.  Ceiling  spotlights 
will  also  be  used  through  small  open- 
i!igs  in  the  ceiling  to  drive  1 4(1  foot- 
cnndles  of  light  on  the  reading  sur- 
a  convention  was  face.  26  inches  from  the  floor, 
eeting  of  the  Mon-  Cromer  described  a  new  circuit  for 
11  and  12  at  the  fluorescent  lights,  using  a  BAH  spot- 
Hall.  Great  Falls,  lanq)  of  lO.S  volts  in  lieu  of  a  ballast 
ram  included  many  in  a  240-volt  circuit.  This  arrangement 
the  other  chapter-  saves  weight  and  cost  and  provides 
aided  considerable  both  general  fluorescent  illumination 
[he  topics  covered,  and  directional  spotlighting  in  a  single 
lications,  appliance  unit.  He  also  described  cellular  ceil- 
vreakers  and  panel-  ings.  which  enable  the  making  of 
mis  and  explosion-  changes  in  lighting  arrangements  and 
intensities  above  the  louver  without 
city  engineer.  Bill-  altering  the  ajipearance  or  the  ceiling 
lan  of  the  chapter,  brightness  as  seen  from  the  floor. 

opening  meeting.  In  streetlighting  he  showed  rellec- 
t.  first  vice-chair-  tors  for  street  series  lamps  and  a  tiew 
^r  the  subsequent  mercury  basin  type  unit  which  uses 
•lected  chairman  at  either  a  10.(100-  or  2(1.0(10-lnmen  mer- 
curv  lamp  to  distribute  a  broader  pat- 
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recently  passed  Idaho  law  and  the  ex¬ 
perience  in  the  state  of  Washington, 
The  Idaho  law,  he  said,  appeared  to 
him  to  be  mostly  licensing  and  exam¬ 
ination.  Although  it  requires  work  to 
be  done  according  to  the  National 
Electrical  Code,  there  is  nothing  set 
up  in  it  for  inspection  or  ins{)ection 
fees.  He  said  state  inspection  require? 
an  educational  campaign  to  the  public, 

A  point  he  made  was  that  the  home 
owner  who  wants  to  do  his  own  wiring 
should  not  be  stopped  if  he  is  capable 
of  doing  so.  He  advocated  that  in¬ 
spectors  assist  him  to  brush  up  hi? 
knowledge  so  that  he  can  do  a  satis¬ 
factory  job  and  get  it  inspected. 

He  advocated  that  state  laws  should 
call  for  civil  service  in  order  to  keep 
the  political  angle  out  of  the  appoint¬ 
ment  of  inspectors. 

Ralph  Grand,  electrical  inspector  at 
Havre,  Mont.,  described  the  work 
done  to  submit  a  bill  for  statewide  in 
spection  in  Montana.  However,  the 
proposed  legislation  never  reached  the 
floor  of  the  legislature. 

To  open  the  Saturday  morning  ses¬ 
sion,  Lou  Herman,  Westinghouse  Elec¬ 
tric  Corp.,  Great  Falls,  talked  on  the 
use  of  circuit  breakers  in  panelboards. 
After  discussing  the  history  of  fuses 
and  circuit  breakers,  be  described  the 
development  of  new  types  which  pro¬ 
vide  protection  to  the  wiring  as  well 
as  to  the  No.  18  lamp  cord,  and  still 
provide  a  time  delay  for  short  over¬ 
loads  on  motors,  such  as  in  refrigera¬ 
tors  and  washing  machines.  He  com¬ 
pared  the  cost  of  a  panelboard  made 
up  of  old  type  safety  switches  with 
a  small  compact  multibreaker  unit  and 
showed  the  distinct  advantage  of  the 
latter. 

Austin  Dunham,  district  manager. 
Anaconda  Wire  &  Cable  Co.,  Denver, 
described  the  wire  situation  very 
frankly.  The  insulated  wire  situation 
is  easing  off  and  the  allocation  plan 
was  removed  March  1.  There  is  a 
new  trend  toward  consigned  stock  buy¬ 
ing  again,  instead  of  outright  purchase. 
Orders  are  more  modest  as  the  “heat 
is  off.”  Contractors  no  longer  order 
more  than  they  can  use  in  the  hope  of 
getting  only  a  portion  of  their  order. 

The  wire  manufacturers,  he  said, 
have  standardized  on  the  most  needed 
types  and  will  not  resume  making  the 
full  variety  until  the  current  demand 
for  standard  sizes  is  met.  The  time  i? 
not  far  off,  he  said,  when  a  contractor 
can  go  to  the  wholesaler  and  get  what¬ 
ever  wire  he  wants. 

"However,  this  is  not  .true^.of -hare 
and  weatherproof  wire.  This  situa¬ 
tion  he  called  fantastic  and  he  could 
see  no  relief  from  the  allocation  sys¬ 
tem.  The  terrific  demand  brought  on 
by  rural  line  extensions  and  tremen¬ 
dous  increases  in  power  company  dis- 
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tern  of  light  on  the  pavement  with  misuse  of  the  present  day  cord  and 
less  glare  as  seen  by  the  motorist.  plug  and  the  large  number  of  deaths 
Another  new  lighting  device  will  be  and  serious  injuries  caused  by  using 
a  fixture  using  three  slimline  lamps  to  portable  saws,  welders,  etc.,  without 
light  outdoor  poster  boards.  proper  grounding  of  the  frame,  has 

Sam  Rosch.  Anaconda  Wire  &  Cable  brought  a  demand  for  the  design  of 
Co.,  opened  the  Friday  afternoon  ses-  suitable  receptacles, 
sion  with  his  talk  on  synthetics.  This  In  the  1947  Code  a  receptacle,  pre- 
is  reported  elsewhere.  sumably  for  grounding  a  washing  ma- 

The  controversial  subject  of  ground-  chine,  is  required  at  a  laundry  loca- 
ing  portable  appliances  was  discussed  tion,  but  no  satisfactory  receptacle  for 
by  L.  B.  Johnson,  General  Electric  Co.,  the  purpose  has  yet  been  manufac- 
Salt  Lake  City.  He  mentioned  the  re-  tured,  and  the  makers  of  washing  ma- 
cently  published  report  of  a  special  chines  are  not  equipping  their  appli- 
comrnittee  to  study  the  problem,  in  a  ances  with  3-conductor  cords  for  the 
recent  !^ews-Bulletin.  He  reviewed  the  purpose. 

provisions  in  the  National  Electrical  Johnson  described  the  receptacle 
Code  which  call  for  grounding  of  fixed  now  being  developed  for  this  pur- 
equipment.  Portable  equipment,  bow-  pose.  It  will  be  of  a  completelv  new 
ever,  has  presented  an  especially  diffi-  type  and  the  grounding  slot  in  the  re¬ 
cult  problem  because  no  receptacles  ceptacle  will  either  be  a  large  square 
have  been  designed  that  are  satisfac-  or  a  round  opening  which  cannot  be 
tory  for  the  purpose.  The  use  of  range  plugged  into  by  either  of  the  hot  legs, 
plugs  on  portable  tools  has  not  proved  Johnson  told  why  it  was  dangerous  to 
satisfactory  because  they  are  not  de-  use  the  neutral  conductor  for  ground- 
signed  for  grounding.  ing  except  in  cases  of  fixed  equipment. 

The  3-pole  receptacle  sometimes  such  as  electric  ranges, 
used  is  designed  for  use  with  220  volts  ,\sked  to  talk  on  state  legislation, 
and  can  be  mistaken  for  such  an  out-  W.  L.  Gaffney,  secretary -treasurer, 
let  with  disastrous  results.  Frequent  Northwestern  Section,  described  the 


Some  Montanans  at  the  Great  Falls  meeting.  Front  row:  James  Simpson,  Cas¬ 
cade  Electric,  Fort  Peck;  Paul  PIstorla,  Montana  Power;  Earl  Hoff,  Graybar; 
Roger  Hofacker,  Montana  Power,  Lewlstown.  Back  row:  Bob  Ellerby,  G-E.  Supply: 
Leo  Suddith,  of  same;  Doug  Donahue,  Trumbull,  Seattle;  Bob  Jones,  Montana 
Power,  Billings,  and  several  others,  part  of  the  90  total  registrations  this  year 
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tribution  needs  has  made  these  types 
„{  wire  very  scarce.  The  copper  situa¬ 
tion,  he  said,  is  no  joke  and  the  1947 
production  will  be  from  10%  to  15% 
short  of  the  usual  U.  S.  production. 
\nother  peculiarity  of  the  times  is  that 
foreign  copper  prices  lead  those  of 
domestic  copper,  which  is  the  reverse 
of  the  usual  situation.  This  is  caused 
1)V  the  starvation  for  copper  in  Europe. 

Lead  is  even  more  scarce  than  cop- 
])er.  He  mentioned  the  two  schools 
of  thought  as  to  the  limit  on  the  lead 
supply.  There  is  no  indication  of  ad¬ 
ditional  ore  bodies  w'hich  can  prolong 
the  domestic  supply  of  lead,  however. 
He  referred  to  the  talk  given  by  Rosch 
describing  the  competition  for  plastic 
materials  and  even  for  cotton. 

Asked  to  talk  on  the  work  of  Under¬ 
writers’  Laboratories,  H.  G.  Ufer, 
Western  superintendent,  Los  Angeles, 
confined  the  description  to  Underwrit¬ 
ers’  testing  of  explosion-proof  equip¬ 
ment.  He  described  the  various  clas¬ 
sifications  of  explosion  hazards  recog¬ 
nized  by  the  code  and  differentiated 
lietwecn  the  types  of  equipment  for 
these  various  locations.  For  example, 
equipment  suitable  for  use  in  atmos¬ 
phere  containing  acetylene  gas  is  dif¬ 
ferent  from  that  required  for  gaso¬ 
line  fumes,  and  both  are  different  from 
those  used  in  dust  atmosphere.  Most 
gasoline  pump  installations,  he  said, 
were  in  flagrant  violation  of  the  code 
in  that  the  outlet  boxes  were  not  sealed 
off  to  prevent  passage  of  fumes  into 
the  conduit.  He  warned  that  vapor- 
proof  equipment  will  not  do  for  ex¬ 
plosive  locations  because  it  is  not  de- 
dgned  to  stand  the  explosive  stresses. 

Ufer  concluded  by  telling  the  dif¬ 
ference  between  the  label  service  of 
ihe  Laboratories  and  the  re-examina¬ 
tion  service,  and  asked  that  if  any  mis- 
ii>e  of  labels  comes  to  the  attention  of 
inspectors  that  they  report  the  facts 
to  I  nderwriters’  Laboratories 

The  afternoon  session  began  with 
the  election  of  officers  for  the  ensuing 
year.  R.  R,  Grant,  electrical  inspector 
at  Havre,  was  elected  chairman.  He 
lias  previously  been  chairman  on  one 
nr  two  occasions.  First  vice-chairman 
"ill -he  Charles  McDonald,  electrical 
inspector.  Anaconda;  second  vice- 
I'hairman.  Carl  R.  Smith,  state  inspec- 
lor  for  the  Montana  Railroad  Com¬ 
mission,  Helena.  James  Clune,  Chi¬ 
nook  Electric  Co.,  was  re-elected  secre¬ 
tary-treasurer. 

The  talk  by  V.  H.  Tousley  about  the 
things  already  discovered  as  needing 
Correction  or  clarification  in  the  1947 
(ode  (see  separate  story)  led  natu¬ 
rally  into  a  code  discussion  panel  which 
''as  conducted  by  Homer  Morton. 
Montana  Electric  Co..  Great  Falls. 

A  list  of  20  questions  obtained  from 
interviews  with  contractors,  wiremen 


and  inspectors  had  been  prepared  in 
advance.  Morton  asked  these  ques¬ 
tions  of  the  experts  present,  such  men 
as  Tousley,  Gaffney,  Johnson,  Dunham 
and  others.  The  questions  included 
some  on  aluminum  wire  and  aluminum 
conduit,  with  particular  reference  to 
their  use  in  atmospheres  or  under  con¬ 
ditions  which  might  cause  corrosion 
of  the  metal.  Another  question  was 
whether  weatherproof  wire  was  suit¬ 
able  for  house  wiring.  A  large  num¬ 
ber  of  farmhouses  had  been  wired  with 
it  during  the  war.  The  answer  was 
that  the  insulation  is  not  flame-resist- 
ant  nor  moisture-resistant  and  is  there¬ 
fore  potentially  dangerous  to  use  in 
house  wiring. 

Another  question  was  in  regard  to 
the  use  of  glass  panels  over  lighting 
fixtures  vs.  explosion-proof  fittings  to 
light  the  interiors  of  spray  rooms.  An¬ 
other  question  asked  why  manufac¬ 
turers  did  not  provide  larger  lugs  for 
connection  of  wire  on  outlets  and 
switches.  Other  questions  included 
those  regarding  the  distinction  be¬ 
tween  old  and  new  work  when  specify¬ 
ing  wires  in  a  conduit,  flexible  hookup 
for  explosion  proof  motors,  what  can 
be  done  to  prevent  overfusing  of  No. 
14  and  No.  12  wire,  bare  neutral  and 


RMEL  Engineers 

The  Black  Hills  of  South  Dakota 
beckoned  utility  men  April  11  and  12 
when  Engineering  and  Accounting  sec¬ 
tions  of  the  Rocky  Mountain  Electrical 
League  held  their  annual  Spring  Con¬ 
ference  at  the  Alex  Johnson  Hotel  in 
Rapid  City. 

A  big-time  buildup  of  the  romantic 
and  picturesque  charms  of  the  state  in 
which  the  United  Nations  Organization 
was  invited  to  settle  (employing  litera¬ 
ture  and  art  used  for  that  purpose) 
drew  one  of  the  largest  turnouts  ever 
assembled  for  a  hetween-convention 
RMEL  meeting.  Colorado,  Wyoming, 
and  New  Mexico,  in  addition  to  South 
Dakota,  were  represented. 

The  two-day  event  was  interspersed 
by  sight-seeing  trips,  a  banquet  and  a 
visit  to  the  legendary  Homestake  Mine 
at  Lead. 

F.  C.  O'Kelly.  General  Electric  Co., 
xvho  is  chairman  of  the  RMEL  Engi¬ 
neering  Seetion.  presided  in  his  do¬ 
main,  and  W.  J.  Benning.  Southern 
Colorado  Power  Co.,  ramrodded  the 
Accounting  Division,  after  League 
President  J.  B.  French,  Black  Hills 
Power  and  Light  Co.,  called  the  two- 
dimentional  meeting  to  order. 

R.  T.  Rarnum,  Westinghouse  Elec¬ 
tric  Corp..  first  speaker  for  the  engi¬ 
neers.  reviewed  the  colorful  expansion 


whether  a  35-amp.  breaker  is  of  suf¬ 
ficient  size  for  a  range  installation. 

After  the  code  panel,  W.  L.  Gaffney 
presented  to  the  group  the  idea  of  ro¬ 
tating  annual  meetings  of  the  North¬ 
western  Section  which  he  had  present¬ 
ed  to  the  Idaho  and  Utah  Chapters.  He 
asked  consideration  of  the  plan  in 
order  that  it  may  be  voted  upon  at  the 
meeting  in  Eugene  in  September. 

Carl  Smith,  former  city  inspector  at 
Butte  and  now  state  inspector  for  the 
Montana  Railroad  Commission,  Hel¬ 
ena,  made  a  strong  plea  for  more  in¬ 
telligent  action  on  the  part  of  the  whole 
industry  to  enact  an  electrical  inspec¬ 
tion  law  for  the  entire  state  of  Mon¬ 
tana.  He  said  the  need  for  such  in¬ 
spection  was  very  great;  only  a  few 
cities  have  ordinances  and  outside  of 
their  city  limits  wiring  conditions  are 
deplorable. 

R.  R.  Grant  proposed  that  a  commit¬ 
tee  be  set  up  to  study  other  state  codes 
and  to  prepare  a  draft  of  a  code  which 
could  be  offered  to  the  next  session  of 
the  legislature.  He  also  suggested  that 
members  in  each  county  contact  their 
own  representatives  and  sell  them  on 
the  idea.  Homer  Morton  was  selected 
as  chairman  of  this  committee  just 
before  adjournment. 


and  Accountants 


of  the  Black  Hills  electric  utility  con¬ 
cern  which  was  host  to  the  conference 
gathering,  followed  by  R.  K.  Foulk. 
Home  Gas  and  Electric  Co,,  Greeley, 
Colo.,  and  W.  S.  Pullen  Jr..  General 
Electric  Co.,  Denver,  on  Control  of  Off 
Peak  Winter  Heating,  detailing  the 
time-clock  technique  now  operating,  in 
contrast  with  the  system  successfully 
used  by  eastern  firms  which  superim¬ 
poses  high-frequency  control  over  the 
local  electric  distributing  system. 

A  highlight  of  the  engineering  ses¬ 
sion  was  J.  M.  Wissenhach’s  paper. 
Mobile  Communications  for  Utilities. 
Radio  engineer  for  Public  Service  Co. 
of  Colorado,  Wissenhach  reviewed 
Federal  Communications  Commission's 
allocation  of  frequencies  to  public 
utilities  and  petroleum  firms  for  direct 
communication  between  mobile  units 
and  a  fixed  station — 17  channels  in  the 
30-to-40  megacycle  wave  band  and  an 
equal  number  in  the  upper  brackets. 
In  the  Rocky  Mountain  region,  he 
said,  Colorado  Interstate  Gas  Co.  oper¬ 
ates  12  fixed  stations  along  its  hun¬ 
dreds  of  miles  of  pipeline,  to  service 
numerous  two-way-communication  mo¬ 
bile  units.  He  pointed  out  that,  al¬ 
though  Public  Service  Co.  of  Colorado 
and  Southern  Colorado  Power  Co. 
have  applied  for  permits,  onlv  one 


At  RMEL  banquet:  Mrs.  Neil  Simpson,  J.  B.  French,  RMEL  president;  Mrs.  W.  J.  Benning,  RMEL  Accounting  Sec- 
French;  Harry  Adler,  Arvada  Electric  Co.,  Denver,  and  Mrs.  Adler  tion  chairman  (left)  and  R.  T.  Barnum 


Gold  Mine,  by  Cedric  L.  Gust,  chief 
electrical  engineer  at  the  property,  wa« 
of  extraordinary  interest  to  engineers, 
accountants  and  the  two-score  ladies 
at  the  meeting.  Annual  convention  will 
be  held  in  Casper  Wyo.,  Sept.  4-6. 


candles  are  possible  without  discomfort. 

6.  Middle  part  of  the  Spectrum. 
With  previous  sources,  of  course,  onlv 
this  part  of  the  spectrum  could  be 
used,  but  now 


lighting  equipment 
reaches  into  the  infrared  and  the  ultra¬ 
violet. 

New  horizons  to  be  explored  in  the 
next  ten  years  promise  that  the  period 
will  be  a  most  interesting  one  in  light¬ 
ing  history,  said  Ketch. 

In  school  lighting  the  industrv  has 
a  civic  obligation  which  should  he 
used  to  surmount  the  problem  of  mon¬ 
ey  to  pay  for  school  lighting.  \o 
longer  is  it  necessary  to  prove  that 
learning  comes  faster  under  better 
lighting.  The  school  people  now  ask 
how  to  get  the  lighting.  The  new 
school  lighting  code  of  lES  has  dou¬ 
bled  the  foot-candle  intensities  now 
recommended.  Since  23%  of  the  peo¬ 
ple  in  the  country  are  either  students, 
teachers  or  educators  and  with  the 
tremendous  number  of  GIs  attending 
school,  something  of  a  national  emer¬ 
gency  exists  in  education.  Lighting  is 
a  necessity  to  meet  it.  just  as  it  was  in 
meeting  the  war  production  emergency. 

Office  lighting  needs  not  oidv  ade- 
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3.  The  perimeter  of  a  room  or  fac¬ 
tory  needs  to  be  ligfhted  as  well  as  the 
center  area. 

4.  High-intensity  lighting  is  needed 
for  detection  of  flaws  and  for  inspec¬ 
tion. 

5.  Radiant  drying  proved  a  great 
boon  in  speeding  many  operations. 

Ketch  described  a  method  of  light¬ 
ing  soon  to  be  used  in  the  Metropoli¬ 
tan  Museum  of  Art  in  New  York  City, 
which  will  do  away  completely  with 
skylights  and  make  the  museum  inde- 
|)fndent  of  daylight.  He  predicted  that 
university  libraries  would  provide 
enough  illumination  that  no  more  lo¬ 
cal  lighting  would  be  needed  on  the 
tables. 

In  store  lighting.  Ketch  detailed 
<^yen  of  14  reasons  for  planned  light¬ 
ing  as  seen  from  the  merchant’s  view¬ 
point.  Briefly,  they  were:  A  well- 
planned  lighting  installation  provides 
“slop  and  go”  system,  which  directs 
store  traffic  to  the  places  or  merchan¬ 
dise  that  the  proprietor  desires;  it  puts 
every  square  foot  of  space  to  work; 
it  lights  the  shelves  and  showcases  as 
well  as  the  center  of  the  store;  it  en¬ 
ables  customers  to  see  color,  texture 
and  quality  and  brings  the  appearance 
value  up  to  the  price  tag.  He  then  de- 
scril)ed  the  1-3-5-10  ratio  of  illumina¬ 
tion  levels  required  for  merchandising, 
showcase  and  shelf  and  display  niche 
areas. 

The  joint  meeting  was  presided  over 
by  John  Longden,  president  Inter- 
mountain  Electrical  Assn.,  manager 
Westinghouse  Electric  Supply  Co.,  Salt 
Lake  City.  Mayor  Earl  J.  Glade,  who 
was  to  welcome  the  group,  was  out  of 
the  city.  A  preliminary  talk.  Why  Is 
Illumination  Such  a  Dark  Subject?, 
by  William  A.  Cyr,  associate  editor, 
Ei.E(  TRicAL  West,  San  Francisco, 
kidded  the  highly  technical  language 
which  engineering  uses  and  urged  new 
members  of  the  Illuminating  Engineer¬ 
ing  Society  not  to  become  frightened 
by  such  language.  He  advocated  read¬ 
ing  and  understanding  as  much  of  the 
terhnical  material  provided  by  the  lES 
as  |)ossible  but.  in  contacts  with  cus¬ 
tomers,  advocated  translating  the  ideas 
into  understandable  terms. 

At  the  conclusion  of  the  meeting. 
Ketch  presented  a  charter  to  the  Utah 
Chapter.  A.  E.  Fleming,  General  Elec¬ 
tric  Supply  Corp.,  newly  elected  chair¬ 
man  of  the  chapter,  received  the  char¬ 
ter  and  the  gavel  presented  by  the 
newest  previously  formed  chapter,  in 
this  case  that  in  Rochester,  N.  Y..  in 
accordance  with  a  custom  in  the  lES. 
Keich  presented  likewise  to  James  C. 
Littlefield,  secretary-treasurer  of  the 
chapter,  a  check  for  the  chapter  ex- 
|»enses  as  a  pro  rata  of  the  membership 
(lues.  The  attendance  at  this  evening 
meeting  was  approximately  125. 


Edited  by  A.  X.  Schilling 


Quick  Tips  on  the  Convention 


Beginning  with  the  opening  session 
at  10:45  on  Wednesday  morning,  June 
4,  and  continuing  right  through  to  the 
banquet  and  entertainment  the  evening 
of  June  6,  it’s  going  to  be  a  great  con¬ 
vention.  Riverside,  where  PCEA  was 
founded  30  years  ago,  will  be  host  to 
what  is  expected  to  be  a  record  at¬ 
tendance  to  participate  in  a  well- 
planned,  well-balanced  convention. 

To  make  way  for  delegates  from  the 
north  who  may  not  arrive  in  Riverside 
much  before  time  for  the  opening  ses¬ 
sion,  southern  delegates  (and  all 
others  who  can  arrange  it)  are  urged 
to  register  as  soon  as  possible  after  the 
8  a.m.  opening.  It  is  felt  that  this  pro¬ 
cedure  will  permit  everyone  to  register 
and  attend  the  opening  meeting,  a  par¬ 
ticularly  interesting  one. 

Chartered  buses  will  meet  morning 
trains  at  Glendale  on  June  4  to  take 
delegates  directly  to  the  Mission  Inn 
at  Riverside,  convention  headquarters. 
The  opening  session  will  be  at  the 
nearby  Riverside  theater. 

The  first  session  will  be  called  at 
10:45  a.m.  to  hear  president  Sanders’ 
address,  following  which  there  will  be 
a  dramatization  of  the  progess  that  the 
electrical  industry  has  made  since  1917. 

The  luncheon  on  June  4  at  the  Mis¬ 
sion  Inn  will  feature  Harry  Woodhead. 
president  of  Consolidated  Vultee.  whose 
topic  will  be  Human  Relations  in  Busi¬ 
ness. 

Wednesday  afternoon  will  be  devoted 
to  parallel  section  meetings,  which  are 
((utlined  on  the  program  available  at 
the  registration  desk. 

Each  section  —  Business  Develo|)- 
ment.  Operating  Economics,  and  Ad¬ 
ministrative  Services,  is  designing  a 
program  of  pertinent  subjects  and 
prominent  speakers  for  the  occasion. 
These  are  the  real  working  sessions  of 
the  convention,  in  vshich  ideas  and 
opinions  from  experts  are  heard  and 
during  which  a  free  exchange  of  ex¬ 
periences,  ideas,  methods  and  criticism 
gives  the  convention  its  highest  use 
value.  Full  details  of  these  topics  and 
names  of  speakers  was  not  yet  avail¬ 
able  due  to  the  need  to  confirm  ar¬ 
rangements  and  settle  exact  time  for 
the  speakers’  ajijiearances.  Remember 
last  year’s  convention  was  particularly 
strong  in  this  respect. 


Thursday  morning’s  first  session,  at 
9:15,  will  be  held  in  the  theater  and 
will  be  devoted  to  a  discussion  on  hu¬ 
man  understanding  plus  the  interesting 
program  arranged  by  the  industrv  in¬ 
formation  committee.  The  luncheon 
meeting  that  day  will  be  held  at  the 
Mission  Inn,  with  Dr.  Gilbert  Brig- 
house,  head  of  Occidental’s  psychology- 
department,  speaking  on  the  subject 
In  the  Depths  of  Defeat — Germany  To¬ 
day. 

Parallel  section  meetings  will  l>e  held 
again  on  Thursday  afternoon. 

Friday’s  schedule  will  open  with  the 
business  development  section  present¬ 
ing  F.  T.  Litchfield,  vice-president  of 
the  Wells-Fargo  Bank  &  I  nion  Trust 
Co.,  who  will  discuss  The  Industrial 
Growth  of  the  West.  Then  will  come 
the  Operating  Economics  Section’s 
presentation  of  Use  of  Atomic  Energy 
for  Generating  Electricity. 

The  association’s  annual  meeting  will 
be  called  at  11:15  a.m.  on  June  6,  fol¬ 
lowing  which  the  delegates  and  their 
wives  will  be  offered  a  choice  of  diver¬ 
sions  for  the  afternoon.  Late  in  the 
afternoon,  a  cocktail  party  will  be  held 
by  the  manufacturers,  manufacturers’ 
agents,  wholesalers  and  distributors, 
followed  bv  the  association’s  banquet, 
entertainment  and  dancing,  in  the  Me¬ 
morial  auditorium,  near  the  Mission 
Inn. 

Special  events  have  been  planned  for 
the  ladies  during  the  hours  that  the 
formal  sessions  are  in  progress.  Bridge, 
motion  pictures,  television  programs 
and  other  events  will  be  available. 

Requests  for  hotel  accommodations 
should  be  addressed  directlv  to  L.  G. 
Peck,  California  Fdectric  Light  and 
Power  Co..  Riverside,  who  is  the  con¬ 
vention’s  hotel  chairman  and  who  will 
provide  the  best  possible  accommoda¬ 
tions  for  delegates.  Other  committee 
chairmen  are:  H.  H.  Fogwell.  pro¬ 
cram;  Leon  S.  Heseman.  stage:  George 
C.  Tenney,  attendance:  G.  F.  Maugh- 
mer.  banquet:  W.  D.  Howze.  g(  .If;  W. 
S.  Fleming,  ladies'  entertainment; 
Hance  H.  Cleland,  reception;  A.  X. 
Schilling,  publicity;  (difford  Potts,  reg¬ 
istration;  A.  L.  Laws,  transportation; 
H.  S.  '^arren,  usher,  and  Earl  S.  Con¬ 
don.  cocktail  partv.  Geiieral  conven¬ 
tion  chairman  is  J.  A.  Long. 


Electrical  West- 
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Graduate  Sales  Engineers 

^I^HAT  era  in  which  salesmen  are  wined  and 
dined  by  customers  is  waning.  With  the 
same  certainty  as  death,  taxes  and  a  newspa¬ 
per’s  deadline,  the  day  of  highly  competitive 
selling  is  coming,-  and  coming  faster  than  some 
people  think.  When  that  day  arrives,  selling 
will  once  again  become  one  of  management’s 
most  important  functions.  Once  more  indus¬ 
trial  manufacturers  will  insist  upon  sales  train¬ 
ing  and  the  ability  to  apply  modern  sales  tech¬ 
nique  when  they  seek  new  salesmen. 

Engineering  graduates  among  the  host  of 
GIs  should  bear  this  in  mind.  So  too  should 
the  younger  men  who  just  now  are  entering 
college.  For  a  long  time  there  was  a  distinct 
feeling  of  suspicion  and  dislike  for  anything 
that  smacked  of  selling  among  engineering 
graduates.  But  time  has  demonstrated  that  the 
engineer  with  a  little  sales  ability,  coupled  with 
a  knowledge  of  production  problems,  econom¬ 
ics  and  human  relations,  progresses  much 
more  rapidly  than  his  fellows.  Hence  there  is 
not  so  much  hesitation  about  taking  a  sales 
position.  In  fact  the  title  “sales  engineer”  car¬ 
ries  with  it  both  respectability  and  distinction. 

Further  recognition  of  this  field  as  an  at¬ 
tractive  possibility  for  the  young  engineer  has 
now  been  given  by  the  University  of  California 
at  Los  Angeles.  Its  engineering  curriculum  in¬ 
cludes  a  course  in  sales  engineering.  This  is 
timely  and  appropriate.  Other  Western  univer¬ 
sities  might  well  follow  this  lead. 


brings  them  forth  from  associations,  inspectors, 
wiremen  and  others.  It  is  in  constant  process 
of  change  and  improvement. 

The  1947  Code  has  hardly  reached  the 
hands  of  those  who  use  it,  yet  the  process  of 
still  further  refining  it  and  improving  it  goes 
on.  The  cities,  counties  and  states  that  accept 
it  as  the  basis  for  their  legally  enforceable 
codes  do  so  because  they  respect  the  fairness 
of  the  self-disciplining  process  by  which  it  is 
produced.  The  electrical  industry  can  take  real 
pride  in  this  working  demonstration  of  demo¬ 
cratic  process  in  regulation.  Let  there  be  more 
of  it. 


T^UNNY  how  the  attitude  toward  a  thing  will 

change  over  night.  Take  industry,  for  ex¬ 
ample.  What  won’t  a  city  or  community  do 
to  entice  a  new  industry  to  come  to  the  com¬ 
munity  in  order  that  it  may  provide  pay  rolls, 
stimulate  business  activity,  and  give  substance 
to  the  region!  Some  Western  cities  have  even 
offered  all  kinds  of  free  sites,  trackage,  market 
information  and  other  inducements. 

Then  how  many  times  the  minute  the  com¬ 
pany  is  set  up  and  running,  the  political  para¬ 
sites  seek  to  suck  all  its  blood  for  taxes.  It 
was  a  great  guy  before  it  moved  in.  It  is  a  vile 
corporation  that  should  be  taxed  into  poverty 
once  it  is  settled  and  a  going  concern. 

Many  electric  power  companies  learned  this 
change  of  public  attitude.  How  eager  the  city 
and  the  people  were  to  have  electricity  and  to 
invite  people  with  money  to  invest  it  in  making 
the  facilities  possible.  Then,  once  the  company 
was  going,  how  often  have  they  turned  upon  it 
to  seize  its  property  or  to  milk  it  dry  with  taxes. 
Now  the  electric  companies  see  the  same  thing 
happen  to  steel,  to  food  processors,  to  oil,  rub¬ 
ber  and  to  other  businesses. 

Is  the  reward  for  initiative  and  gumption  to 
be  that  of  becoming  the  target  for  public  greedi¬ 
ness?  Nowadays  labor  and  government  both 
act  as  if  they  created  industry  themselves.  They 
want  to  draw  their  cut  even  before  tlie  owners 
and  those  who  risked  to  start  it  are  allowed 
even  a  weak  voice  in  its  affairs.  How  can  busi¬ 
ness  and  industry  continue  to  make  jobs  and 
products  and  increase  the  scale  of  living  for 
all  if  they  are  not  given  some  chance  to  pro- 


By  Democratic  Means 

T  is  often  forgotten  in 


the  rush  of  the  times 
that  the  National  Electrical  Code  is  some¬ 
thing  of  an  achievement  in  industry  self  con¬ 
trol.  For  the  code  is  not  arrived  at  by  a  govern¬ 
mental  bureau  or  body,  yet  even  the  United 
States  government  voluntarily  abides  by  it.  It 
is  a  code  that  is  developed  and  kept  fluid  and 
realistic  by  the  very  industry  from  which  it 
springs  and  which  in  turn  voluntarily  con¬ 
forms  to  it. 

Fifty  representatives  of  manufacturers,  utili¬ 
ties,  wholesalers,  contractors,  engineers,  inspec¬ 
tors,  labor,  and  state  and  city  regulatory  bodies 
write  and  rewrite  the  code  from  the  changes 
that  are  suggested  through  a  procedure  that 
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duce,  free  of  ssuch  rapacious  attacks.  What 
this  country  needs  is  another  freedom — free¬ 
dom  from  parasites. 

To  Speed  Deliveries 

ITH  apparatus  and  equipment  manufac- 
’  ’  turers  beset  with  material  shortages  and 
huge  backlogs  of  unfilled  orders,  future  deliv¬ 
eries  have  reached  fantastic  figures — in  some 
instances  as  far  ahead  as  1950.  Utility  engi¬ 
neering  and  construction  departments  can  help 
the  manufacturers  out  of  the  tight  dilemma  in 
which  they  find  themselves  by  cooperating  on 
two  points.  One  is  reliance  upon  standard 
equipment  instead  of  calling  for  special  speci¬ 
fications.  Standard  equipment  can  be  mass- 
produced  in  some  cases;  all  special  equipment 
requires  special  handling  all  the  way  through 
a  manufacturing  plant.  Also  standard  equip¬ 
ment  is  less  costly.  The  other  place  where  co¬ 
operation  would  be  helpful  is  in  advising  manu¬ 
facturers  of  changes  in  construction  schedules, 
particularly  postponements  and  delays.  In  such 
instances  delivery  might  be  speeded  up  on 
some  especially  critical  item.  Until  such  a 
time  as  supply  and  demand  are  more  nearly 
equal,  such  cooperation  will  be  mutually  ad¬ 
vantageous. 

How  to  Spread  the  Gospel 

ONFRONTED  with  an  acute  political  sit¬ 
uation  and  a  serious  labor  problem,  a 
group  of  Western  industrial  organizations  has 
embarked  upon  a  radically  different  (for  them) 
program  of  informing  their  people.  For  the 
first  time  and  with  results  that  exceed  the  fond¬ 
est  hopes  of  the  proponents  of  the  plan,  top 
management  is  taking  the  men  down  the  line — 
the  sub  executives  and  junior  executives — fully 
and  completely  into  its  confidence.  No  aspects 
of  the  problems  are  too  confidential  and  none 
of  the  strategy  so  secret  but  what  all  are  fully 
informed. 

Subjects  whic-b  top  exerutives  felt  weror  So 
sacred  to  them  that  they  were  discussed  only 
in  the  intimacy  of  “the  club”  are  now  thor¬ 
oughly  worked  over  in  councils  where  all  ex¬ 
ecutives  are  present.  Result  has  been  a  new 
solidarity,  a  new  and  keen  interest  and,  better 


still,  some  new  ideas  stemming  from  the 
juniors. 

There  are  a  few  isolated  organizations  where 
such  a  policy  has  long  been  in  effect  due  to  the 
liberal  nature  of  “the  boss.”  In  these  days  of 
transition  and  readjustment,  the  policy  will 
pay  dividends  for  all  companies  that  apply  it. 


^^\OLICI ES  and-  practices  of  govern- 
^  foment  are  directly  related  to  the  re- 
establishment  of  an  orderly  peace¬ 
time  economy.  Statesmen,  industrial  lead¬ 
ers  and  people  generally  are  genuinely 
concerned  today  by  the  difficulty  of  bal¬ 
ancing  the  federal  budget  and  of  reduc¬ 
ing  taxes  from  business  to  accomplish 
these  purposes  and  government,  therefore, 
should  be  in  a  position  of  encouraging 
the  investment  of  new  capital  in  profit¬ 
making  enterprises.  By  the  same  token, 
government  should  refrain  from  invest¬ 
ing  tax  dollars  in  fields  of  enterprise 
where  private  capital  can  supply  invest¬ 
ment  needs,  and,  likewise,  from  entering 
into  competition  with  its  citizens  by  set¬ 
ting  up  unneeded  agencies  to  supplant 
private  business  through  use  of  public 
credit  and  tax  exemptions.  Government 
invasion  of  business  can  only  defeat  gov¬ 
ernments  own  program  of  tax  extraction. 
One  of  the  great  deterrents  to  national 
peacetime  progress  is  uncertainty  of  the 
government's  financial  program,  and  of 
its  future  policies  toward  American  busi- 
"’ss  and  our  established  economic  sys¬ 
tem.  Clarification  at  this  time  of  these  two 
factors  is  a  sorely  needed  act  of  leader¬ 
ship  which  would  instill  confidence  and 
result  in  unity  of  purpose  throughout  the 
nation.  To  reach  traditional  American 
objectives  icill  require  full  cooperation  of 
agriculture  and  industry,  labor  and  cap¬ 
ital — all  working  together  with  a  com¬ 
mon  understanding  of  mutual  problems, 
ami  under  the.,  guidance  of  a  constitu^ 
tional  government  whose  policies  are  sym¬ 
pathetic  to  the  traditional  American  sys¬ 
tem  of  enterprise. — C.  J.  Strike,  presi¬ 
dent,  Idaho  Power  Company. 
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WHAT  chance  has  the  new-  hoped  to  open  soon.  He  designed  It  is 

coiner,  the  small  store,  to  these  cases  and  cabinets  in  sections, 

survive  in  the  struggle  for  so  that  they  would  fit  flexibly  into  seen 

existence  that  faces  electrical  retailers  whatever  store  he  was  able  to  rent, 

in  the  months  to  come?  Especially  if  and  also  so  that  they  could  be  re- 

that  store  is  in  a  neighborhood  of  big  arranged  to  suit  varying  conditions  of 

stores,  department  and  furniture  stores  store  display.  This  proved  wise,  be- 

with  long-established  clientele,  with  cause  when  he  did  open  “Harvey’s,  s( 

the  major  lines  tied  up  on  franchises  Housewares,  Appliances,  Radio,”  ma- 

of  the  better  known  makes,  with  jor  appliances  were  scarce  and  so  he 

charge  accounts  that  invite  adding  the  devoted  the  entire  store  to  housewares 

wanted  new  appliance  to  it  rather  that  he  was  able  to  obtain.  Now  that  in  using  it.  His 

than  open  a  new  account  with  a  new  major  appliances  are  becoming  avail-  trical  knowledge  is 

little  store?  Talk  to  a  dozen  people  able,  he  is  shifting  these  display  cases  ing.  He  is 

and  you  get  a  dozen  theories,  mostly  about  in  order  to  make  room  for  the  chanical  features 

different.  appliances  in  his 

Somehow,  though,  a 
talk  to  Harvey  Abrams 
of  Seattle  and  a  visit 
to  his  little  store  at 
214  Pine  St.,  right  in 
the  midst  of  the  de¬ 
partment  and  furni¬ 
ture  stores,  leaves  the 
impression  that  here 
is  a  young  fellow  who 
will  see  it  through.  He 
has  been  in  business 
only  a  year  and  a  half, 
it  is  true,  but  those 
months  have  been  such  as  to  test  his 
enterprise.  The  way  he  is  operating  has 
the  elements  of  good  business  in  it. 

F’rom  what  he  is  doing  others  just 
starting  in  a  small  way  and  under 
similar  competitive  conditions  can  take 
example. 

An  electrical  engineering  graduate 
from  the  University  of  Washington. 

Abrams  went  to  work  for  Seattle  City 
Light  after  graduation.  His  experience 
was  in  the  engineering  and  then  later 
the  sales  department.  He  went  to  work 
at  the  beginning  of  war  at  the  Boeing 
plant  and  remained  there  until  the 
war’s  end.  But  during  that  time  he 
and  his  wife  were  planning  to  go 
into  business  for  themselves.  They 
saved  their  money.  They  studied  up 
on  the  appliance  business. 

In  his  spare  time-,  because  he  is  a 
g«>od  mechanic  and  likes  to  work  in 
his  home  shop,  voung  Abrams  started 
to  Ituild  the  displav  cabinets  and 
shelving  he’d  need  in  the  store  he 


decorated  in  light  colors  an.l  we]] 
lighted  to  give  it  attraction  power  a« 
from  the  street  in  all  weatiiers. 

Like  the  store,  the  staff  is  small— 
himself,  his  wife  and  one  man.  Beino 
a  good  mechanic,  Abrams  attends  to 
the  installation  of  appliance.^  him- 
ielf.  He  feels  this  is  important  in  the 
‘ale  of  an  automatic  washer  as  well 
a  range  or  water  heater.  He  can  see 
that  the  customer  gets  the  proper  start 
mechanical  and  eler 
useful  too  in  sell¬ 
able  to  discuss  the  me- 
of  the  radios  and 
sales  presentation. 
He  was  making  good  use  of  it  in 
talking  to  prospects  when  these  pic- 


IT  SNOT  SIZE 
THAT  COUNTS 


Alley  corner  gives  more  window  display  space.  Interior  display  cabinets  all  are  interchangeable.  Major  appliance  area 
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for  the  electrical  merchant  of  the  west 


ELECTRIC  WATER  HEATERS  NOW  IN  FAIR¬ 
LY  ADEQUATE  SUPPLY  EVERYWHERE.  IT 
IS  TIME  TO  SELL  TO  CREATE  MORE  DE¬ 
MAND  FOR  MORE  SALES  AND  PROFIT. 


Bulletin 


heating  is  SAFE,  CLEAN  and  CAREFREE, 

more  so  by  far  than  competition. 

Selling  success  and  satisfaction  hinge  on 
you  making  these  exclusives  stack  up  high 
against  other  ways  to  heat  water. 

If  you  picture  these  virtues  vividly 
enough  you  will  create  that  buying  desire. 
People  to  whom  you  picture  these  benefits 
will  buy  as  soon  as  they  can.  Your  effort 
will  not  be  wasted.  If  yours  is  the  most 
true-to-life  picture  of  what  plenty  of  good 
hot  water,  SAFE,  CLEAN  and  CAREFREE, 
means  to  them,  you  are  most  likely  to  be 
the  one  who  gets  the  order  when  the  sale 
percolates. 

See  the  next  pages  for  a  breakdown  of 
this  picture-making  to  your  prospect. 


NO  longer  is  the  electric  water  heater 
the  stepchild.  Nearly  everywhere  now 
the  ratio  of  sales  to  ranges  is  nearly 
:ne  to  one.  This  means  real  public  accep¬ 
tance  as  a  result  of  all  the  hard  work  sell- 
::g  the  idea  in  the  past.  Took  real  merit  to 
v.'in  that  acceptance.  And  the  electric  water 
:.eater  really  has  it. 

Now  the  supply  is  equal  to  the  natural 
:;emand.  So  its  high  time  to  start  creating 
?:me  plus  demand,  again. 

During  the  past  couple  of  years  sales 
rave  been  a  pushover.  The  customer  came 
:  mind  already  made  up,  and  pushed 
you  hard  in  order  to  buy.  No  effort  was 
’  eeded  on  your  part.  What  kind  of  satis- 
:action  was  that?  Might  as  well  catch  carp. 

Then  welcome  competitive  selling  again! 
Real  zest  comes  when  all  the  odds  are  not 
cn  your  side.  Electric  water  heater  sales 

ere  zestful.  You  can  really  get  satisfaction 

rut  of  making  them  for  that  reason. 

Even  so  they  are  not  hard  going  like  in 
r  e  old  high  rate  days.  But  there  is  still 
enough  sales  resistance  to  test  your  sales¬ 
manship  and  give  you  a  thrill  when  you 
make  a  sale. 

Cost  of  competitive  fuel  may  look  like  a 
rretty  big  hurdle.  Or  maybe  you've  thought 
e  water  heater  had  no  "sex  appeal,"  no 
ylarnor,  no  umph. 

But  to  offset  these  you  have  several  "ex- 
:luf  ives"  with  electric  water  heating  that 
■0  other  means  of  heating  water  can  boast, 
nese  "exclusives"  are  that  electric  water 
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What  do  you 
do  for 

Hot  Water?” 


Try  it! 

Then  when  you've  made  a  break  with  it, 
follow  with  a  sincere  and  honest  sugges¬ 
tion  of  how  electric  hot  water  can  make 
life  easier  for  them. 

Just  tell  them  these  advantages  and  "ex¬ 
clusives"  of  the  electric  way  to  heat  water: 

Carefree — Nothing  to  turn  on  or  off  but 
the  faucet.  Once  installed  you  can  forget 
it.  Water  always  hot,  yet  won't  overheat. 
Even  if  not  used,  water  will  remain  hot  for 
three  days  or  more.  Leave  the  house  even 
with  the  children  there  alone  and  your 
mind  can  be  at  ease;  there  are  no  switches 
or  valves  for  curious  hands  to  touch. 

Clean — Clean  as  electric  light  and  sun¬ 
shine.  Cleanest  fuel  on  earth — ashes,  soot, 
odor,  smoke  all  eliminated.  Clean  air  means 
less  cleaning  of  wall  paper  and  paint,  less 
housework.  Heater  itself  as  easy  to  keep 
clean  as  a  plate. 

Safe — Does  away  with  open  flames, 
sibility  of  leaky  pipes  or  faulty  flues.  Ap¬ 
proved  by  Underwriters'  it's  as  good  an 
investment  as  fire  insurance.  Water  neve: 
gets  dangerously  hot. 

Healthful — Cleanliness  is  next  to  godli 
ness.  Dependable  hot  water  service  makes 
bathing  convenient,  pleasant.  Hot  water 
sterilizes  dishes,  clothes.  It  is  indispensable 
in  time  of  sickkness.  Hot  water  is  a  beauty 
aid  too. 

Always  ready — Day  or  night  it's  ready- 
No  waiting  or  tank  patting.  Requires  no  c- 
tention  at  all. 

Cool  in  summer — Like  a  big  therinss 
bottle,  the  heat  is  all  sealed  in.  The  t  :rJ 
is  moisture-,  vermin-,  rot-proof,  it  keeps  dee 
heat  at  work  inside.  It's  cool  to  the  touch. 


One  of  the  best  water  heater  salesmen 
in  the  Northwest  used  that  question  to  open 
conversation.  He  used  it  when  he  had 
closed  a  range  sole,  or  even  at  the  begin¬ 
ning  of  it.  With  that  question  he  had  made 
the  highest  percentage  of  water  heater 
sales  to  ranges  in  the  city. 

Everyone  heats  water  in  some  way.  When 
they  tell  you  how,  it  gives  you  an  oppor¬ 
tunity  to  compare  the  convenience,  clean¬ 
liness,  safety,  healthfulness  and  long  life  of 
the  electric  to  the  old  method  used.  The 
prime  importance  of  hot  water  service  to 
health  and  household  cleanliness  is  told 
next. 

In  the  close,  offer  to  combine  the  heater 
and  the  range  and  bring  both  conve¬ 
niences  to  the  home  at  once. 

Even  to  those  already  owning  a  range, 
the  question,  this  chap  found,  gave  him  an 
opening  to  talk  electric  water  heating.  It 
gave  him  a  clue  as  to  their  satisfaction  or 
dissatisfaction  with  their  old  method. 

It's  an  easy  and  natural  question.  It  can 
be  said  offhand  without  "setting"  the  sales 
resistance. 
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and  after  having  discussed  the  many  advantages  of 
a  ready  supply  of  hot  water  and  of  the  electric 
heater  in  particular,  Mrs.  T.  asked  me  whether  or 
not  there  were  any  installations  in  town.  I  mentioned 
several  and  suggested  that  we  call  a  few  people  on 
the  phone  and  get  some  actual  information  from  first 
hand  users.  Mrs.  T.  picked  out  a  user  from  my  list 
and  I  called  her  on  the  telephone. 

"After  identifying  myself,  I  asked  her  how  she 
liked  her  heater,  and  her  reply  was  so  enthusiastic 
that  I  asked  her  to  talk  to  Mrs.  T.,  with  whom  she 
was  well  acquainted.  She  said  she  would  be  glad  to. 

"Mrs.  T.  took  the  phone  and  they  talked  for  fifteen 
minutes.  When  she  finally  hung  up,  I  had  the  con¬ 
tract  ready  and  passed  it  to  her  without  saying  a 
word.  She  read  it  over  cmd  signed. 

"I  have  used  this  method  several  times  since  and 
although  they  haven't  all  been  quite  as  easy  as 
Mrs.  T.  to  close,  have  had  very  good  results  from 
it  as  a  whole.  I  have  found  that  the  use  of  an  elec¬ 
tric  water  heater  is  the  best  sales  argument  I  can 
use  to  close  a  sale." 


Before  stcorting 

Type-  -what  kind  of  water  heater  the  utility 
gives  favorable  rates  to. 

Rcrtes — what  the  special  water  heater  rotes 
are  and  how  applied. 

Water  conditions  whether  hard  or  soft  and 
what  this  requires  in  the  way  of  a  tank. 

ViHring  — whether  any  allowance  or  special 
arrangement  is  offered. 

Campaigns — so  that  you  may  tie-in  and 
ride  in  on  the  advertising. 


While  selling 

1.  Size  of  family,  and  ages. 

2.  Bathing  habits- -when  and  how  often. 

3.  Laxmdry — is  it  done  at  home?  Is  an  auto¬ 
matic  washer  used? 

4.  Number  of  hot  water  faucets. 

5.  Location  of  piping  and  where  the  heater 
or  heaters  will  serve  with  least  run  of  pipe. 

6.  Insulated  hot  water  pipe,  or  con  it  be  insu¬ 
lated  to  advantage? 

7.  Which  advantage  or  special  water  heating 
service  appeals  most. 


Other  good  sales  tools  to  use  are  the  new 
water  heating  rates,  photostats  of  users' 
bills,  and  to  put  some  visual  appeal  into  it, 
the  visualizer  books  or  cut-away  display 
models  of  water  heaters  that  are  available 
from  the  manufacturer  of  the  make  you  are 
selling. 


Quiet — No  moving  parts,  no  roar,  cannot 
generate  steam  to  pound  the  pipes. 

Install  anywhere — even  in  a  closet,  or 
corner  without  flue  or  air  supply.  Heating 
units  give  years  of  uninterrupted  service 
and  the  thermostats  are  simple  and  posi¬ 
tive  as  well  as  accurate.  Monel  or  bronze 
tanks  are  guaranteed  for  20  years  or  so. 

Efficient  and  economical — with  present 
low  rotes  and  the  100%  utilization  of  heat. 
Gives  all  of  its  heat  to  the  water,  none  goes 
up  a  flue.  No  waste  in  incomplete  combus¬ 
tion.  Remains  efficient  throughout  its  life. 
Abundant  future  fuel  supply  assured  in 
electricity. 

Improves  property  value— Home  with 
most  modern  equipment  has  better  resale 
value.  Safest  way  to  heat  water  reduces 
insurance  risk.  Longer  life  of  equipment 
makes  it  a  point  of  added  value. 

How  Users  Con  Help 

Here's  an  idea  from  a  successful  water 
heating  salesman.  If  you  have  not  used  it, 
you'll  find  it  mighty  simple  and  effective: 

"I  learned  my  most  helpful  tool  in  water  heater 
selling  from  my  first  call.  I  was  calling  on  Mrs.  T. 


Electrical  West- 


Just  some  mighty 
good  advice  before 
starting  to  sell 
electric  water  heaters 


IN  taking  on  the  sale  of  electric  water 
heaters  if  you  are  smart  you  will  drain 
the  local  utility  of  all  the  pertinent  in¬ 
formation  that  it  has  acquired  by  years  of 
experience  in  selling  this  appliance.  Not 
only  can  you  avoid  mistakes  that  the  utility 
already  has  worked  its  way  through,  but 
you  can  take  advantage  of  any  angle  of 
appeal  that  the  utility  has  developed.  You 
con  select  your  merchandise  with  more  ac¬ 
curacy  if  you  know  from  utility  experience 
that  a  certain  style  and  size  of  tank  will  fit 
more  of  the  average  requirements  of  a 
community  than  other  sizes.  This  means 
less  inventory  and  better,  faster  turnover. 

Campaigns  launched  by  the  utility  are 
valuable  market  stimulating  influences.  A 
wise  dealer  will  learn  of  these  beforehand, 
prepare  himself  and  his  salesmen  for  them, 
and  steer  his  course  in  the  wake  of  such  a 
campaign  to  reduce  his  own  sales  resist¬ 
ances.  His  own  selling  and  advertising  will 
be  more  effective  in  such  campaign  periods. 

A  salesman's  commissions  or  salary  de¬ 
pend  on  sales,  and  you  depend  on  your 
income  to  get  more  than  mere  living  —  a 
chance  at  some  of  the  luxuries  and  better 
things  of  life.  The  successful  salesman  of 
water  heaters  needs  a  little  more  prepara¬ 
tion  than  for  the  selling  of  any  other  appli¬ 
ance,  perhaps,  but  every  bit  of  such  prep¬ 
aration  pays  dividends.  Preparation  is  more 
than  50%  of  any  sale,  anyway,  a  national 
survey  recently  found  among  the  most  pro¬ 
ductive  salesmen.  The  pre-approach  is  50% 
of  the  secret  of  a  sale;  the  approach  itself 
about  10%- 

For  water  heater  sales  the  pre-approach 
consists  of  getting  advance  knowledge  first 
of  local  conditions  such  as  rates,  type  of 
water  heater  for  which  the  power  company 
or  utility  in  your  locality  has  special  low 


rates,  water  conditions,  wiring  allowances 
or  arrangements  that  can  be  made  for  wir¬ 
ing,  and  similar  information  by  which  to 
select  the  right  merchandise  and  sell  it 
intelligently. 

Second,  it  seems  too  obvious  even  to 
mention  it,  the  salesman  needs  to  prepare 
himself  thoroughly  on  the  product,  learn  its 
special  and  quality  features,  know  it  so 
completely  that  he  can  answer  any  ques¬ 
tion  relative  to  it. 

Third,  the  salesman  who  investigates  his 
customer  before  even  making  a  call  will 
smooth  his  way  and  make  more  friendly 
contacts.  He  can  better  fit  the  advantages 
of  an  electric  water  heater  to  the  specific 
needs  of  his  prospect,  which  is  the  best 
way  to  sell.  While  many  of  the  questions 
in  the  box  on  the  preceding  page  may 
seem  to  be  personal  and  perhaps  imperti¬ 
nent,  it  depends  on  how  the  salesman  asks 
them,  how  he  explains  that  the  information 
will  assist  him  in  determining  just  the  right 
kind  of  water  heater  for  the  most  satisfac¬ 
tory  service  to  the  prospect. 

The  manufacturers  of  electric  water  heat¬ 
ers  now  have  convenient  charts  and  tables 
by  which  you  can  convert  the  information 
thus  obtained  into  an  accurate  estimate 
of  the  size  of  tank  and  capacity  of  water 
heater  required.  Nearly  all  utility  com¬ 
panies  have  water  heater  manuals  or  sales 
and  rate  literature  to  help. 

Get  from  the  utility  its  slogan  or  its  meth¬ 
od  of  popularizing  the  low  cost  of  electric 
water  heater  service.  Naturally  this  is  dif¬ 
ferent  in  each  power  company  territo-y. 
But  if  the  utility  has  some  such  slogan  os 
"10  cents  a  day  for  all  the  hot  water  re¬ 
quirements  of  the  average  home,"  use  th  at 
too. 
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May 

m’t  look  now  but  Price  is  here  again.  President  Truman  ’^^7 

j-k-plugged  it  and  a  lot  of  eager-ibeavers  went  to  work  on  ^ 

i  quick-like.  It  had  already  happened  in  the  radio  field  j  ^ 

len  Emerson  took  the  first  dive  to  ooax  a  sales-resistant  I  Price 

iblic  into  buying  table  models  in  sufficient  volume  to  make  talk 

Loufactiiring  costs  scale  down.  Much  as  they'd  like  to  see 
•ices  come  down  through,  no  dealer  can  afford  to  give 
ray  any  of  his  present  margins.  There's  not  enough  room  in  i 

m  for  any  loss-leading, 

ily  ways  prices  can  come  down  in  appliances  would  be  if:  |  Only 

Some  manufacturers  decided  to  dump;  2«  Or  decided  on  a  ways 

ing  shot  play  for  volume;  3*  or  firm  prices  from  materials 
ippliers  aind  stable  labor  conditions  enabled  them  to  produce  I 

re  efficiently.  The  latter  might  be  offset  by  the  latest 
TO  of  wage  increases,  affecting  both  cost  of  materials  and 
aufacture  • 

long  the  "sharp"  merchandisers  there  has  been  some  kick  Fair 

out  having  to  hold  to  Fair  Trade  prices  on  brand  lines.  Trade 

nufacturers  who  "Fair  Trade"  show  no  signs  of  cracking 
t,  however.  Proctor  even  reemphasi2ed  its  policy, 

ckage  Mortgage  bill  in  Colorado  was  killed  in  committee.  Too  big 

alers  opposed  it  the  grounds  that  it  would  be  badly  a 

used  in  selling  a  whole  houseful  of  appliances  at  one  package 

wk  by. builders,  by-passing  dealers.  Selling  appliances  ' 

th  the  mortgage  needs  some  clarification  in  any  event,  i 

nee  they  would  be  part  of  the  house,  could  they  be  re- 
nsessed  for  non-payment  or  traded-ln  when  obsolete  and 
K^ing  replacement?  Nobody  knows  the  €Uiswer, 

stributors  were  first  to  feel  the  squeeze  from  the  buying  j  Squeezed 

Pike,  Orders  and  merchandise  began  backing  up  on  then 
ile  shipments  of  theirs  still  continued  to  come  in, 

•lling  inventories.  Fearing  price  drops,  they  were 
u*ed  that  they'd  come  before  their  Inventories  were 
Ped  out  or  while  new  was  en  rout#*  to  them.  There  was  a 
of  cost  analysing,  credit  scrutiny. 

It  old  " I-can-get— i t-f or-vou-whole sale"  evil  began  to  rear 
“Ugly  head  again,  ffhile  merchandise  was  scarce  the  per- 


Snakes 


suasive  purchasing  agent  op  tha  frlend-»of ^-friend  turned 
their  talents  to  getting  meh  aanted  appliances  ahead  of 
anybody  else,  even  at  full  price.  As  stocks  Increased  the 
plea  for  a  discount  returned.  Retailers  wondered  if  their 
suppliers  would  be  able  to  hold  the  ethical  line  when  the 
pressure  for  sales  rose. 

W.  H.  Robinson.  Jr.,  advertising  manager  for  Gener^  Electric 
Lamp  Department,  (formerly  at  Los  Angeles  division)  told 
lamp  dealer  groups  in  a  series  of  western  meetings,  that  lamp 
pipe-lines  are  filling  up  except  for  6-watt  and  1-2-300 *s. 
Fluorescent  lamps  are  30Jl  up  over  any  previous  year  and 
still  not  enough  to  fill  the  demand.  Photoflash  lamps  are 
100%  of  prewar  production  but  dosand  is  6  to  8  times. 

Major  push  will  be  made  on  infrared  and  sun  lamps  this  year. 

After  initial  introductions  in  the  East,  General  Mills  is  now 
ready  to  start  distribution  of  its  Tru-Heat  electric  iron 
in  the  West,  according  to  Georgs  A. Gillespie.  San  Francisco 
district  manager.  R.  B.  Imhoff.  and  W.  A.  MacDonough. 
home  appliance  executives  of  General  Mills,  staged  distrib¬ 
utor  meetings  at  San  Francisco,  attended  by  G.  E.  Newlin. 

Los  Angeles,  and  R.  L.  Zurcher.  Portland,  district  managers. 

A  new  pressure  sauce  pan  will  be  next,  and  a  different 
type  of  automatic  coffee  maker  later. 

Market  week.  Aug.  A-9.  in  San  Francisco,  will  be  without 
ai^  special  dinners  or  events,  because  the  opening  of  the 
new  addition  to  Western  Merchandise  Mart,  in  San  Francisco, 
will  require  the  full  attention  of  all.  More  exhibitors 
and  expanded  exhibits  promise  to  make  it  a  bigger  market  than 
ever. 

Menasco  Manufacturing  Co.  of  Burbank,  maker  of  the  miniature 
washer,  has  become  affiliated  with  the  American  Fasher  and 
Ironer  Mfg.  Assn. 

Tavlor-light  Inc.,  of  Worth  Raekansack,  N.  J.,  is  announcing 
a  new  line  of  new  circular  f lucre scent-lamp-equipped  ceil¬ 
ing  fixtures  called  Circ«^)«4«ita.  in  a  number  of  attractive 
designs.  Tavlor.  formerly  with  G«g  Lamp,  heads  this  divis¬ 
ion  of  Appleman  Art  Glass  Berks. 

D.  N.  Tatus  &  Co.,  a  new  appliance  distributing  firm  in 
Helena,  Mont.,  at  103  B  6th  Ave.,  has  been  appointed  distrib¬ 
utor  for  Federal  Telephony  ^  for  Montana,  northern 

Wyoming  and  part  of  Idaho. 

Beautiful  new  show  room  and  office  of  General  Electric  Appli¬ 
ances.  Inc.,  the  factory  owned  G«E  line  distributor  for 
southern  California,  was  opened  at  150  W.  Jefferson  St.,  Los 
Angeles  last  month  with  appropriate  ceremony. 

Silex * 3  sattiration  test  in  an  eastern  city  is  reported  to 
have  helped  to  keep  sales  at  a  high  level,  even  after  the 
apparent  demand  was  filled.  What  it  did  show  up,  it  is 
reported,  was  that  dealers  have  gotten  soft.  They  forget 
to  reorder,  even  when  they  gripe  over  deliveries.  Also' 
they  need  to  learn  how  to  push  the  merchandise  again. 
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i^freeze.  pioneer  in  the  home  freezer  field,  sprang  its 
ef  line  to  its  limited  ftranchised  dealers  of  the  West  at 
series  of  meetings  beginning  at  El  Paso  and  Phoenix  and 
ucluding  Los  Angeles,  San  Francisco,  Portland,  Seattle, 
lllings  and  Salt  Lake  City,  straddling  April  and  May. 
rt  Sanderson .  newly  appointed  regioncil  manager,  was  accom- 
anied  by  F.  R.  Dug£an.  sales  manager  and  "Andy”  Anderson, 
jthwest  district  manager,  and  each  distributor  staff  as- 
isted  in  the  presentation.  A  home  economist  in  each  case 
eld  the  food  preparation  story.  The  new  line  features 
^tangular  freezers  Instead  of  the  distinguishing  double- 
irrelled  models  of  the  past.  Its  10- ft.  deluxe  has  auto- 
itlc  alarm,  cold  indicator,  automatic  adjustable  tempera- 
ore  control,  dual  lighting  and  a  number  of  detail  refine- 
(nts  and  sells  at  $439.50.  A  simpler  job  with  less  gadgets 
ills  at  $379*50.  A  4*8  cu.ft.  deluxe  model  sells  at 
259.50,  and  one  simple  round  4-ft.  model  remains  at 
199.95*  Not  content  with  that,  the  lino  carries  real 
slling  ammunition,  a  food  warranty  plan,  a  4-year  replace- 
at  contract,  a  big  national  advertising  and  a  flock  of 
ties  helps* 

[t-down  ironing  with  the  Proctor  Never-Lift  iron  is  a 
n  surprise  selling  technique  being  introduced  by  means 
a  nationwide  promotion  that  began  with  a  demonstration 
ithe  Philadelphia  housewares  show.  The  company's  new 
aster  with  a  broiler  in  the  lid,  selling  at  $39*95  was 
JO  shown  there.  The  slt^^iown  ironing  method  is  simplicity 
aelf.  A  booklet  explains  smd  Illustrates  it.  It  offers 
*  attributes  of  automatic  ironer  woman-saving  to  the  one 
e  can  only  sifford  an  iron.  The  idea  is  to  bring  the  work 
the  iron,  let  it  do  the  work,  eliminate  extra  handling. 


l^rt  Kramer,  who  has  barnstormed  for  Westinghouse  for 


137  years,  first  in  appliances,  lately  for  adequate  wiring, 

[i  left  that  company  to  become  district  sales  manager  for 
let  pump  division  of  Johnston  Pump  Co.,  makers  of  Aoua- 
iS  water  systems,  York,  Penn.  The  systems  range  in  size 
hp.  to  3  hp.  Kramer  heeulquarters  at  2324  E  49th  St., 
Angeles,  and  will  tour  the  '^est  promoting  water  systems. 

George  Miles.  Jr.,  is  another  of  the  Miles  boys,  ex  of 

,  to  take  on  a  new  position.  George  Miles  became 


rn  division  manager  for  Majestic  Radio  &  Television 

National  Retail  Dry  Goods  Assn,  convention  discussed  plane 
huge  appliance  drives  by  big  stores  to  offset  a  decline 
the  non-durable  goods  business. 

^  has  let  the  others  spring  the  automatics,  although 
lias  one  up  its  sleeve  waiting  for  a  strategic  entry. 

^while  it  has  brought  out  a  new  spindrv  washer  with  an 
iinum  tub  of  the  same  gage  as  porcelain,  a  new  gearcase 
t  98  less  parts  in  its  gear  system.  The  tub  is  anodized 
harden  the  alloy  and  prevent  discoloration.  Sells  for 

K5,  only  $10  over  the  standard  spinner  model.  Fred 
,  regional  manager,  says  he  is  now  sampling  dealers 
will  have  increasing  supplies. 
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Now  operating  to  supply  aleetrlc  water  heaters  to  the  Nest 
is  a  new  plant  of  the  Clark  water  heater  division  of  McGrgg 
Electric  Co.,  located  at  Aausa,  Calif.  Max  McGraw  hinself 
came  out  to  start  it  going,  together  with  a  group  of  other 
executives.  Charles  Mutter  is  plant  manager  at  Azusa. 

Long  awaited  Certified  Lamps  will  receive  their  first  showings 
in  J\ine  in  advance  of  the  summer  shows.  Deliveries  will  be 
made  to  retailers  frcwi  coast  to  coast  before  fall,  the  Cert- 
ifimA  Imx)  Makers  promise,  100  in  all.  The  new  lamps  differ 
in  many  ways  from  the  past  models. 

Bookings  for  the  Construction  Industries  Horae  and  Building 
Exposition  of  Southern  California,  June  12-22,  at  Pan  Pacific 
Auditorium,  will  be  lOOjC  by  now,  and  the  appliance  sections 
will  be  predominant  in  the  show. 

Estate  E3,ft9tri^  range  is  first  with  a  Defrost-all  feature 
for  quick  unfreezing  of  frozen  foods.  It  proposed  to  get  out 
a  booklet  to  tell  why  proper  thawing  should  be  done,  and  how 
it  differs  with  different  products. 

Nelson  R.  Thomas  Agency  has  been  appointed  representative 
for  all  the  11  Western  states  for  Draln-o-Haatic  waste  food 
eliminator,  made  by  Rouseelle  Corn,  and  selling  at  I119.50. 
Also  the  Flo-master  swing  faucet  with  a  new  action  and 
finger  tip  control,  selling  at  $18.50. 

U.  S.  Grant  Supply  Co..  Los  Angeles,  has  a  new  all-purpose 
refrigerator  it  calls  the  Modem,  a  22  cu.ft.  Job  with  large 
frozen  food  compartment,  ice  maker,  and  ample  storage  space. 
Appeal  is  to  the  farm  trade  and  large  urban  families. 
ha*3  also  added  a  dealer  service  division  to  aid  with  advert¬ 
ising  and  sales  training,  bank  credit,  displays. 

Sunset  Electric  at  Portland  returned  to  one  of  the  best 
techniques  for  training  men  to  sell  electric  ranges.  It  held 
a  cooking  school  to  teach  its  dealers'  salesmen  how  to  cook 
on  a  Frigidaire  range. 

Look  out  for  a  slicker  representing  himself  as  getting 
memberships  for  an  electric  applieuace  dealers  association  with 
headquarters  in  Sioux  Falls,  offering  a  prospect  file  system 
for  a  substantial  down  payment.  There  is  no  such  association 
and  you'll  never  get  the  prospect  file. 

General  Floorcraft  Inc.,  of  New  York,  began  advertising  its 
General  T-12  electric  home  floor  conditioner,  at  $69.50. 

Among  the  list  are  three  California  dailies. 

Encouraging  news  from  Henry  Rice.  So.  Cal.  Edison's  resi¬ 
dential  manager.  His  big  crew  of  adequate  wiring  promoters 
now  find  tract  builders,  who  wouldn't  listen  to  the  need  for 
adequate  wiring  a  year  ago,  coming  around  and  asking  for 
it  now,  to  give  them  something  extra  to  sell  their  houses. 
Meter  sets  in  March,  Rice  reported,  domestic  alone,  were 
5,807,  or  13,958  since  Jan.  1.  These  are  new  homes.  The 
year's  quota  of  48,600  is  being  met  right  on  the  nose. 
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947 — Electrical  West 


Model  F56P.  Ha»  16"  over*ize  oven,  three  Klos* 
Koil  or  DurvKrlax  Aurfare  units,  6-qt.  "Side-Heet” 
~~lhr~  three  utensil  htorage  druwera.  Sniokeieia, 
porcelain  broiler  pan.  Signal  light  for  surface 
unit*  —  illuminated  oven  dial  —  appliance  recep* 
tacle  —  and  combination  timer-noti&er  clock. 
Cooking  top  ia  38Mi"x22",  36"  high. 


Model  LN6J6.  Has  fA"  over!>iie  oven  with  depend¬ 
able  automatic  control.  Drop-front,  drawer  type, 
broiler,  “Hi-lo-reBex"  burners  with  2-position  ga« 
cocks  and  automatic  lighter.  Tmo  utensil  storage 
drawers.  Modem  light  and  notiher.  Porcelain 
enamel  exterior  finish  with  chrome  and  white 
plastic  trim.  Cooking  top  it  38*/4"x22^",  36"  high. 


Wn  II  lli«‘s(‘  Mttiiurch-liuilt.  Iwin-dt'si^iied  ranges  on 
yotir  flottr.  you  fun  offer  the  uoniun  who  prefers 
('(IS  or  the  woman  who  prefers  oirciririty  ....  the 
same  t<»p-(li<'ht  tpialily  in  motlern  ran^e  desi<;n.  All 
the  w«‘i<;ht  and  streiifith  <»f  Monareh's  half-eenitiry  of 
ran^e-huilding  experienee  can  lie  thrown  hehind  the 
sales  effort  of  your  vnlire  ranpe  line,  hoth  pas  and 
electric  —  to  pive  e\ery  ranpe  ctisttiiner  the  very  last 
word  in  up-to-thc-mintite  ctiokinp  ctiiiveniences. 


MALLEABLE  IRON  RANGE  COMPANY 

3957  Lake  Street  Beaver  Dam,  Wisconsin 


RANGES  AND  HEATERS 


COAL  WOOD,  ELECTRIC,  GAS  and  COMBINATION  RANGES 


116  Sales 


I 

"vi 


Making  fhe  nr^ost  of  available  merchandise  a  year  ago,  Kyle  Electric  had  an 
attractive  display.  Now  it  is  opening  an  uptown  selling  station,  a  new  idea 


Pl'EBLO,  Colorado,  has  modern- 
minded  electrical  dealers.  In  fact 
their  stores  are  far  out  in  front 
of  the  other  stores  in  town  in  appear¬ 
ance  and  sparkle.  Modern  streamlined 
fronts  and  interiors,  and  even  an  up¬ 
town  “selling  station”  for  one  of  the 
pioneer  dealers,  give  the  city  distinc¬ 
tion  as  an  up-to-the-minute  place.  It 
long  has  had  a  special  reputation  as  a 
musically  minded  city  due  to  the  com¬ 
munity  music  activities  carried  on  by 
one  live-wire  dealer. 

Phillips  Music  Co.  is  the  one  that 
has  put  music  into  the  young  blood  of 
Pueblo.  It  has  organized  and  taught 
several  bands  of  local  youngsters. 
There’s  the  Crusader  band  of  young¬ 
sters.  The  Concert  band  now  is  made 
up  pretty  much  of  veterans  who  once 
played  in  the  boy’s  band.  Then  there 
is  a  Spanish  band,  and  several  accor¬ 
dion  band  groups.  They  rehearse  in 
the  large  rear  upstairs  rooms  of  the 
Phillips  store  on  Main  Street  and  Fred 
R.  Voss,  owner,  says  proudly  that 
they’ll  always  be  a  vital  part  of  the 
business. 

Music  and  records  occupy  the  front 
of  the  Phillips  store,  and  the  appliance 
department,  managed  by  R.  E.  Wagner, 
is  at  the  rear,  with  a  radio  room  under 
a  balcony  band  instrument  shop.  As 
appliances  become  available,  there  will 
be  a  complete  Westinghouse  kitchen 
and  a  Youngstown  kitchen.  Both  Ben- 
dix  and  Laundromat  are  to  be  fea¬ 
tured.  The  radio  lines  include  a  wide 
variety. 

Down  Main  Street  four  blocks  away, 
among  the  department  and  chain 
stores.  Stillman  Music  &  Appliance 


Co.  opened  last  August.  It  is  affiliated 
with  Phillips  but  run  separately  by 
Zinn  Stillman,  formerly  in  the  financ¬ 
ing  business.  This  store  features  Gen¬ 
eral  Electric  appliances  and  kitchens, 
Bendix  and  Gibson  and  several  lines  of 
radio  and  records.  A  large  music  room 
at  the  rear  offers  a  place  to  display  and 
demonstrate  many  makes  and  models 
of  radios,  combinations  and  pianos. 
The  store  front  is  ultra-modern,  with  a 
full  plate  glass  from  ceiling  to  side¬ 
walk,  slanted  inward.  It  has  done  a 
consistently  steady  business  month 
after  month  since  it  opened,  with  the 
merchandise  available. 

Vidniar-Mathis  Appliances  &  Music 
was  first  to  open  with  a  modern  front 
that  took  the  eye  of  all  townspeople. 
For  many  years  these  partners,  Jake  T. 
Vidmar  Jr.  and  Lou  Mathis,  had  oper¬ 
ated  a  tiny  store  at  the  corner  of  Main 
and  an  alley.  When  the  present  store 
became  available,  it  was  completely  re¬ 
modeled  and  given  tbe  ultra-modern 
front  shown  in  the  picture  on  page 
118.  Plate  glass  from  ceiling  to  side¬ 
walk  gives  it  an  inviting  open  appear¬ 
ance  that  is  almost  as  if  there  were  no 
glass  or  barrier  at  all  between  the 
passer-by  on  the  street  and  the  attrac¬ 
tive  display  of  appliances  and  radios 
inside.  Since  the  accompanying  picture 
was  taken,  solid  glass  doors  have  been 
installed  and  a  new  silhouette  sign 
erected  on  the  marquee. 

To  further  the  effect  both  the  side¬ 
walk  of  the  slanted  front  under  the 
marquee  and  the  window  display  area 
just  back  of  the  glass  have  the  same 
tile  flooring  and  the  marquee  extends 
inside  the  glass  over  this  area.  Built-in 
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In  Pueblo  - 
Electrical 
Dealers 
Set  the  Pace 


fluorescent  lighting  units  with  pri? 
matic  glass  covers  light  this  area.  In 
side,  a  different  type  of  fluorescent  fix 
ture  is  suspended  from  the  higher  ceil 
ing.  The  radio  and  record  departim  ni' 
are  under  the  curved  and  light  veiH  .  i 
wood  finished  balcony  where  the  offi  t 
is  located.  A  Hotpoint  kitchen  is  to  g 
in  a  space  especially  provided  for  it 
at  the  left  side. 

Lou  Mathis  intends  to  go  to  to\M: 
with  dishwashers  as  soon  as  he  can  I'l 
some.  He  enthuses  over  dishwasher?  in 
a  w’ay  that  promises  well  for  futun 
sales.  He  feels  that  the  pioneering  !■ 
over  and  that  the  dishwasher  can  I"’ 
sold  alone  or  in  combination  witli 
kitchens.  In  fact,  while  he  ha  mIIi  - 
Bendix  and  will  have  Hotpoint’s  aut  > 
matic  washers,  Mathis  feels  the  dish 
washer  can  have  just  as  fast  a  markm 
as  these  automatics.  The  dishwasher  i- 
also  automatic  now,  he  says,  and  d  '■ 
a  good  job. 

Because  water  in  Pueblo  vicinity  i- 
hard,  he  also  feels  that  there  is  a  tii  ' 
market  for  water  softeners  to  accom¬ 
pany  any  dishwasher  or  clothes  wasln  r 
sale.  With  refrigerator  margins  doxsn 
he  thinks  that  it  will  be  necessary  t' 
keep  selling  costs  on  them  down  toi 
but  the  dishwasher  and  water  softenc 
can  make  a  dealer  some  money. 

R.  B.  Kyle  Electric  Co.  is  the  on’ 
that  is  establishing  a  “selling  station 
uptown,  an  interesting  experiment 
Kyle’s  has  been  at  its  224  N.  Union  Si 
location  since  1903.  When  it  was 
tablished,  that  was  the  center  of  tin' 
town’s  business  district.  Now  busin 
has  moved  further  up  town  to  Main 
Street.  The  main  place  of  business 
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Model  PJ-13  Porublc  Room 
Heater.  110  volts  A.C.;  1320 
watts;  4307  BTL’.  13''  high. 
Wide,  7"  deep. 


Only  aBCTROMODi 

HAS  THE  SAFETY-GRID! 


■Sir 


Model  WJ-n  Bilt-in-Wall  Small- 
Room  Heater.  1 10  volts  A.C. ;  1}20 
watts;  4507  BTU.  Approximate 
wall  opeoin;;  required  :9>s'x  llJi'. 


This  newest  idea  in  home  heating  is  a  real  money-maker  for 
many  a  contractor,  wholesaler  and  dealer!  Here  is  something 
no  other  heater  can  offer — all-electric  operation  plus  absolute 
safety  thanks  to  Electromode’s  exclusive  Safety-Grid  Heating 
Element  (see  X-ray  \'iew  above).  It  has  no  exposed  hot  or  glowing 
wires,  no  danger  of  fire,  shock  or  burn. 

Electromode  All-Electric  Room  Heaters  are  demonstrating  daily, 
the  many  profit  possibilities  of  handling  a  quality  product  built  to 
give  service-free  operation  throughout  long  periods  of  use.  Sell 
Electromode  and  you  sell  complete  heating  satisfaction. 

ELECTROMOOe  CORPORATION  •  45  Crouch  Street  •  Rochester  3,  N.  Y* 


Model  W-12  Bilt-in-Vall 
Room  Heater.  2}0  volts  A.C.; 
1500  to  5000  watts;  5122  to 
10245  BTT.  .5pproximate  wall 
opening  required :  145* 'x  18>4'. 


Fe  r  Boot  let  4f>-  D  illustrat¬ 
ing  and  describing  Elec¬ 
tromode  Room  Heaters, 
write  Department  EVl'-57. 


ELECTROMODE  REPRESENTATIVES: 

W.  CARLSON  HARRY  F.  HALDEMAN,  INC.  RUSSELL  &  COMPANY 

307  Wall  St.  1106  S.  Hope  St.  1355  Market  St. 

battle  1,  Wash.  Los  Angeles  15,  Calif.  San  Francisco  3,  Colif. 


BUCTR0M0D£ 


hVORLD’S  LEADING  EXCLUSIVE  MANUFACTURER  OF  ALL-ELECTRIC  HEATER 


VIDMAR-MATHIS 


vawny* 
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include  sales  training,  equipment  ex. 
hibitions,  cooking  schools  ai  d  sales 
promotion,  according  to  John  F 
Boothe  of  the  Brown- Johnston  Co.  and 
president  of  the  Spokane  chapter. 

Other  officers  of  the  Spokane  chap, 
ter  are  Richard  Nelson,  the  Palace 
vice-president;  A.  Tool,  secretaq, 
Washington  Water  Power;  Kenneth 
Hughes,  Hughes  Electric,  treasurer 
and  directors,  Lester  Barnes,  Max. 
wells;  V.  J.  Morris,  V.  J.  Morri.s  Com. 
pany;  E.  S.  Bergquist,  Washington 
Electric  Appliance  Co.,  and  Stanley 
Densow,  Densow’s. 


First  Campaign 


Enough  water  heaters  are  now  avail¬ 
able  to  permit  the  running  of  a  real 
sales  campaign.  So  for  the  first  time 
since  it  went  out  of  merchandising  and 
for  the  first  time 


since  the  war  the 
Southern  California  Edison  Co.  and 
electric  distributors  and  dealers  in  iU 
territory  will  put  on  a  strong  selling 
campaign.  Quota  for  the  campaign,  to 
he  sold  entirely  by  dealers,  is  3,7S() 
water  heaters.  ■  -  - 

of  domestic  sales. 

preliminary  nieetinj 


;aid  H.  C.  Rice. 


ager 

On  April  15  , 

distributors  assured  the 
of  all  concerned  and 
idequate  supply  of  water 
heaters  to  sell.  On  April  21a  meeting 
to  train  the  volunteer  crew  of  distrib¬ 
utors"  men  was  held.  In  this  the  six 
four-man  teams,  each  with  one  Edison 
man  and  three  distributor  men,  were 
briefed  for  the  28  meetings  with  deal¬ 
ers  throughout  the  area  served  by  Edi¬ 
son.  These  meetings  begin  May  5  and 
run  every  other  night  in  six  places 
simultaneously  until  the  entire  terri¬ 
tory  is  covered. 

Each  team  tells  a  previously  pre¬ 
pared  sales  story  which  dealers  can 
use  in  merchandising  water  heaters. 
Then  each  is  supplied  with  a  compre¬ 
hensive  manual  prepared  by  Edison 
Co.  last  September  awaiting  the  re¬ 
turn  of  enough  merchandise  to  war 
rant  a  carnpaign.  Advertising  support 
of  1.360  ads  in  170  newspapers,  plu' 
100.000  direct-mail  pieces  is  to  be 
given  the  campaign  and  one  of  each 
make  of  heater  wdll  he  displayed  in 
Edison  offices  with  cards  directing  cus¬ 
tomers  to  see  their  dealers. 

As  to  the  market.  Rice  estimates  that 
there  are  approximately  40,001  >  re 
placements  of  water  heaters  in  Edison 
territory  a  year.  This  is  3.33.3  a 
month,  or  167  a  day.  In  addition  some 
200  new  houses  are  being  connected 
|)er  day.  each  of  which  should  he  a 
prospect  for  water  heater,  making  a 
367  total  a  day  for  the  system.  These 
figures  will  he  broken  down  hv  dis¬ 
tricts  to  show  what  the  prospect  for 
sales  are  in  each  locality. 


of  a|)pliance 
cooperation 
promised  an 


First  modern  all-glass  front  in  town  was  that  of  Vidmar-Mathis.  It  set  the  pattern 
for  several  others  since  then.  The  entire  store  becomes  an  attractive  show  window 


tain  apartment-house  models. 

Main  store  will  continue  the  steady 
service  business,  wiring,  motor  over¬ 
haul  and  repair  and  warehousing  for 
the  entire  operation.  It  has  always 
been  well  lighted  at  night  so  that  peo¬ 
ple  driving  by  it  were  given  a  good 
advertisement  of  electricity  and  elec¬ 
trical  wares.  Pioneer  R.  B.  Kyle  him¬ 
self,  who  started  wiring  hell  and  an¬ 
nunciator  systems  and  arc  light  sys¬ 
tems  in  1903.  is  always  pleasant,  smil- 
in  and  cordial. 

Another  music  store  which  is  resum¬ 
ing  ap})liance  promotion  is  Martin 
Music  Co.,  handling  Kelvinator,  Pres- 
teline  and  Electromaster.  A  large  mu¬ 
sic  and  record  stock  is  also  carried. 
Remodeling  was  going  on  to  provide 
more  attractive  appliance  display 
rooms. 

Even  Southern  Colorado  Power  Co. 
modernized  the  front  entrance  of  its 
building  a  year  ago  with  inset,  slanted 
glass  to  the  sidewalk,  and  built-in  lens 


to  promote  an  over-all  selling  drive  for 
things  electrical. 


The  Inland  E^mpire  Electrical  Deal¬ 
ers’  Assn,  has  appointed  Robert  L. 
Wilkinson  of  Spokane  to  be  its  execu¬ 
tive  secretary  and  is  opening  offices  in 
the  Washington  Water  Power  Building 
in  Spokane. 

This  Spokane  office  will  serve  as 
headquarters  for  chapters  in  Daven¬ 
port.  serving  the  central  Washington 
area;  Coeur  d’Alene  for  north  Idaho; 
Lewiston,  central  Idaho;  Pullman,  the 
Palouse  region  of  Washington. 

The  organization  will  work  with 
dealers  in  maintaining  high  standards 
of  merchandising,  encouraging  fair 
trade  practices  and  in  promoting  pub¬ 
lic  interest  in  the  use  of  radio  and 
electrical  appliances.  program  which 
is  being  outlined  by  Wilkinson  will 


/  DE  LUXE  FAN  Body,  base,  and  blades  in 
lustrous  pearl-essence  finish  with  con¬ 
trasting  silver  striping  and  bright  guard. 
Modern,  durable  die-cast  motor  body 
and  base.  Totally  enclosed  oscillating  mech¬ 
anism.  Wide,  overlapping  10.  12,  and  16- 
inch  blades  give  unusually  quiet  delivery  of 
lar^e  air  volume.  Three  speeds  on  12  and 
16-inch  fans.  Price  includes  bracket  for 
wall  mounting.  Guaranteed  five  full  years. 


BANNER  FAN  Popular  priced.  Gives  big  air 
delivery  at  low  current  cost.  Lustrous  dark  ^ 
brown  finish.  Streamlined,  sturdy  die-cast 
motor  body  and  base.  Totally  enclosed  os¬ 
cillating  mechanism.  Wide,  quiet-running  10,  12, 
and  16-inch  blades.  Two  speeds  on  12  and  16- 
inch  fans.  Wall-mounting  bracket  included.  One 
full  year  guarantee. 


ATTIC  FAN  Cools  the  whole  house  for 
years — for  less  than  the  cost  of  a  ' — 

week’s  vacation.  Available  in  30,  36, 

42,  and  48-inch  sizes  to  suit  any  type  of  installa¬ 
tion.  Fan  operates  in  any  position  because  ball 
bearings  are  used  throughout.  Quiet-running — 
motor  mounted  on  live  rubber;  blades  driven  at 
slower  speeds.  Four  wide,  scientifically  designed 
blades  within  true  Venturi  Ring  that  eliminates 
excessive  “air  whip”  and  inefficient  re-circulation. 


HOME  COOLER  It’s  portable — cus- 
^ —  tomers  set  it  into  open  window; 

take  it  along  when  they  move! 
Ultra-quiet  operation — no  belts  ...  no  pulleys  . . . 
motor  mounted  in  live  rubber.  Rich  ivory  finish. 
A  space-saver — extends  only  inches  into  room! 
In  24  or  30-inch  sizes  to  fit  most  windows;  in  24- 
inch  size  mounted  on  adjustable  stand.  Three 
speeds  on  all  models.  One  full  year  guarantee. 


As  complete  an  assortment  as  you  could  ask  for.  Styles  to  suit  every 
taste.  Prices  to  fit  all  purses. 

And  they’re  gooc/  fans — backed  with  50  years  of  fan-making  skill. 
They’re  business-builders  for  you,  too.  They  give  your  customers  the 
one  thing  that  brings  them  back — satisfaction.  For  you  are  authorized 
to  repair  or  replace  any  R&M  Fan  found  to  be  defective  during  the  life 
of  the  guarantee. 

National  advertising  helps  you  merchandise  them.  Point-of-sale  mate¬ 
rial,  newspaper  mats,  and  other  sales  stimulants  (all  at  no  cost  to  you) 
help  you  sell  them.  So,  see  your  nearest  R&M  Fan  distributor  OR  mail 
the  coupon  for  his  name,  address,  and  literature  on  this  fast-selling 
R&M  Fan  line. 


SPRINGFIELD,  OHIO  •  BRANTFORD,  ONT. 


ROBBINS  A  MYERS,  INC. 

Fan  Salat  Divitien,  D«pl.  H,  Springflald,  Ohio 
Please  tell  me  who  my  nearest  R&M  Fan  distributor 
is  and  send  me  new  sales-promotion  literature  on 
the  R&M  Fans  checked  (V). 

□  Home  Coolers  □  Attic  Fans  □  Pedestal  Fans 
□  Banner  Fans  □  De  Luxe  Fans 

Name . 

Firm  Name . 

Addrtis . 


JfDESTAL  FAN 

Pearl-essence  fin- 
ish  on  blades,  mo- 
t^or  housing  and 

haw  Brightly  finished  guard.  Adjustable  for 
wight— 12  and  16-inch  models  from  38  up  to 
W  inches;  10-inch  fan  from  35  to  59  inches 
iroir  floor  to  center  of  guard.  Wide,  quiet- 
jjnning,  overlapping  10,  12,  and  16-inch 
blades.  Totally  enclosed  oscillating  mecha¬ 
nism  Two  speeds  on  12  and  16- inch  fans. 
Guaranteed  five  full  years. 


■,  r 
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Where  contractors  can  bring  their  customers  to  see  in  actual  operation  a 
variety  of  fluorescent  fixtures,  lllumescent  Products  Inc.  of  San  Francisco, 
offers  something  unique  in  wholesale  service.  Moody  M.  Jensen^  general  man¬ 
ager,  at  left,  is  shown  switching  on  some  "All-Brite"  units,  made  by  Fluor¬ 
escent  Fixtures  of  California,  for  W.  H.  Busch,  Busch  Mfg  Co.,  and  Arthur 
Mills,  Office  Appliance  Co.,  customers  of  Grant  Whitaker,  Manning  &  Whit¬ 
aker,  electrical  contractor,  right.  Separate  show  rooms  are  provided  for  each 
make  carried  such  as  Watco  Engineering  Co.,  Mitchell,  Frink  Corp.,  Fluores¬ 
cent  Fixtures  of  California,  Pacific  Full-o-Lite  Corp.  Each  room  has  a  number 
of  samples  wired  and  individually  switched.  Tags  from  each  give  the  retail 
list  price  only  and  pertinent  wattage  and  other  data.  Literature  on  each 
is  in  the  room.  Thus  the  contractor  can  use  the  room  as  if  it  were  his 
own  showroom.  Ample  stock  of  fixtures  and  lamps  give  quick  service  to 
the  contractors'  customers.  This  unique  showroom  is  at  926  Natoma  St. 


Freezer  Drive 

So.  Calif.  Assn, 
briefs  dealers 

Home  freezer  selling  in  the  Los  An¬ 
geles  area  will  receive  a  strong  shot  in 
the  arm  when  the  Southern  (California 
Radio  &  Electrical  Appliance  Assn, 
holds  a  special  “all-out"  meeting  of 
everyone  connected  with  the  husiness, 
at  the  convention  hall.  Embassy  Audi¬ 
torium  Bldg..  839  S.  Oami.  May  23 
at  8  p.m.  Bill  (^)uinn.  association  man¬ 
ager,  has  lined  up  a  program  designed 
to  acquaint  dealers  and  distributors 
with  the  things  that  will  help  sell  home 
freezers.  The  supply  is  now  in  sufil 
cient  quantitx  to  assure  delivery,  hut 
hardly  anyone  ever  had  to  sell  them 
Irefore. 

The  technicohtr  picture.  Frozen 
Freshness,  of  Frigidaire.  w  ill  he  shown. 
It  is  strictly  an  educational  picture  ap¬ 
plicable  to  all  makes  of  freezers.  T.  J. 
McIntyre,  Pacific  Coast  manager, 
Yorkville  Pa|>er  Co.  and  an  authority 
on  using  and  preparing  foods  for  home 
freezing,  will  be  the  featured  speaker. 
He  will  give  his  own  20  years  of  ex¬ 
perience  with  a  home  freezer.  An  open 
forum  for  questions  will  conclude  the 
meeting. 

Barnstorming 

farm  electrification  will  barnstorm 
w  ith  a  tent  show  throughout  the  terri¬ 
tory  served  by  ITah  Power  &  Light  (Co. 
this  summer.  f\)llowing  the  cattle 
shows.  county  fairs,  agricultural 
events,  the  utility  company's  50x00 
tent,  manned  by  Rex  Ward,  will  be 
pitched  and  the  farm  electrical  equip¬ 
ment  loaned  by  manufacturers  and 
dealers  for  the  season’s  showing  will 
Im*  demonstrated  to  the  crowds  in  at¬ 
tendance. 

The  tent,  which  started  barnstorm¬ 
ing  at  the  Southeastern  ITah  livestock 
show  at  Ferron.  I'tah.  April  25-26  and 
will  continue  to  play  until  the  big  live 
stock  show  in  Ogden  in  November, 
is  divided  into  six  booths.  Each  booth 
features  a  particular  phase  of  farm 
electrical  usage.  One  shows  poultrv. 
another  dairy,  a  third  stock  farming 
electrical  equipment.  One  has  a  G-E 
model  electric  kitchen.  One  tells  the 
adequate  wiring  story.  One  has  a 
miniature  farm  to  show  distributions 
and  farm  outdoor  lighting. 

I  tah  Power  &  Light  furnishes  the 
tent  and  mans  it.  makes  the  arrange¬ 
ments.  Equipment  is  loaned  b\  manu¬ 
facturers  and  dealers.  There  is  but 
one  of  any  particular  item.  Some,  too 
large  to  include,  are  represented  bv 


photographic  enlargements.  Live  inter¬ 
est  will  be  given  in  some  cases  by 
stocking  the  pig  brooder  with  live 
suckling  pigs  which  will  be  given  as 
prizes  at  the  conclusion  of  the  show¬ 
ing.  The  activity  is  under  the  super¬ 
vision  of  J.  F.  McAllister,  manager  of 
residential  and  farm  activities. 

Canadian  Questions 

Whether  dealers  or  utilities  should 
sell  appliances,  modern  trends  in  street 
lighting,  transformer  design  trends, 
psychological  methods  in  personnel 
matters  and  a  decline  of  public  inter¬ 
est  in  public  ownership,  highlighted 
the  three-day  Western  spring  conven¬ 
tion  of  the  (Canadian  Electrical  Assn., 
at  Vancouver,  recently,  attended  by 
the  largest  group  on  record  at  a  West¬ 
ern  meeting.  T.  Ingledow,  vice-presi¬ 
dent  and  chief  engineer,  B.  C.  Electric 
Railway  Co.,  Vancouver,  was  chair¬ 


man  of  the  convention  committee,  and 
other  western  (Canadian  electrical  men 
were  prruninent  in  the  program.  The 
engineering  section  and  utilization  and 
sales  section  ran  their  programs  simul- 
taneouslv.  S.  L.  Lawton,  assi-tant 
chief  engineer.  Aluminum  Co.  of  Can¬ 
ada.  Ltd.,  presiding  over  engineering 
sessions.  Howard  Walters,  general 
sales  manager.  B.  C.  Electric  Raihvav 
Co.,  over  the  utilization  and  sales  sec- 
tioti.  and  O.  A.  Peterson,  personnel 
manager  of  the  same  company,  the 
personnel  sessions. 

Whether  dealers  or  the  utilities 
should  merchandise  was  thorouehly 
explored  in  the  Wednesday  ses-ion 
when  various  speakers  talked  on  sev¬ 
eral  aspects  of  the  problem.  Even  the 
manufacturers  and  wholesalers  pre¬ 
sented  their  point  of  view  on  the  ■situ¬ 
ation,  and  G.  Langtry  Bell,  chairman 
of  the  dealers  organization,  defended 
the  dealers’  responsibilitv  in  the  mat¬ 
ter. 


TO  KEEP  ELECTRICAl  APPARATUS 
OPERATING  AT  ALL  TIMES 


GENERAL  ®  ELECTRIC 

SUPPLY  CORPORATION 


SAN  FRANCISCO  •  OAKLAND  •  SACRAMENTO  •  FRESNO  •  LOS  ANGELES 
SAN  DIEGO  •  PHOENIX  •  SEATTLE  •  PORTLAND  •  TACOMA  •  SPOKANE 


GENERAL  ^  ELECTRIC 

SUPPLY  CORPORATION 

has  a  complete  stock  of 

RENEWAL  PARTS 

for 

FRACTIONAL  HORSEPOWER  MOTORS 

CONTROLS  •  SWITCHGEAR  •  FLOODLIGHTS 
SOLDERING  IRONS  •  GLUE  POTS 
INDUSTRIAL  HEATING  THERMOSTATS 
STREET-LIGHTING  EQUIPMENT 
DISTRIBUTION  TRANSFORMERS 


StandarcJ  RENEWAL  PARTS  Kits 
for  Magnetic  Starters 

G-E  MAGNET  WIRE 
G-E  INSULATING  MATERIALS 
G-E  TESTING  INSTRUMENTS 

Write  for  Renewal  Parts  Catalog 

All  eleven  Offices  and  Warehouses  of  the 
GENERAL  ELECTRIC  SUPPLY  CORPORATION 
on  the  Pacific  Coast  can  deliver  from 
present  stocks. 


/ 


I 


ftvipoiAi 


Electrical  West- 


Water  Heater  (537| 

The  1947  Hotpoint  aiitumatic  ele<  trie  wa 
ter  heater  has  pressurized  direct-contml  Cal 
rod  units,  installed  under  a  holdinp  band 
and  held  in  place  against  the  tank  vsiih  200 
lb.  tension  spring.  The  galvanized  steel  tank 
is  surrounded  on  all  surfaces  hy  a  one- 
piece  blanket  of  glass  fd)er  insulation,  A 
magnesium  tube  (optional)  extends  the  full 
length  of  the  tank,  with  hiiilt-in  heat  trap 
at  the  heater  top  to  prevent  hot  water  from 
circidating  through  the  house  system  when 
not  in  use.  These  heaters  come  in  two  tank 
diameters,  with  a  16-in.  in  the  15-,  30-.  and 
40-gal.  sizes  and  a  20-in.  in  larger  sizes. 
Heaters  are  available  aNo  with  Monel  tank*. 


WESIX 


^COtC  a  hOtne  tun •*»  O  home  run  in  terms  of  increased 
revenues  ...  a  home  run  in  terms  of  consumer  satisfaction  .  .  . 
because  the  WESIX  Wiredheat  Systems  not  only  satisfy  the  ever 
growing  demand  for  100%  electrically  heated  homes  but  provide 
increased  revenues  as  well. 


Good  diversity.  Since  each  room  to  be  heated  re¬ 
quires  a  separate  heating  unit,  thereby  eliminating 
unnecessary  over-all  heating,  demands  are  not 
co-incident .  .  .  and  with  thermostatic  control  good 
diversity  is  assured. 

Thermostatically  controlled  automatic  heaters 

prevent  waste  of  current  due  to  overheating  .  . . 
provide  uniform  or  steady  loads  with  maximum 
consumer  comfort. 

The  fully  insulated  house  requires  less  connected 
load  . . .  leading  to  a  saving  in  transformer  and  ser¬ 
vice  capacity. . .  producing  a  flat  load  characteristic. 

Correctly  sized  heaters  provide  sufficient  capacity 
without  excess  to  keep  demands  at  a  minimum. 
(And  the  WESIX  installation  is  correctly  sized  be¬ 
cause  of  accurate  engineering  service.) 

Planned  distribution  systems  can  meet  the  exact 
locational  demand  of  the  load.  By  utilizing  the 
National  Electrical  Code  all-electric  homes  can  be 
controlled.  ^ . 


remove  and  return  soapy  water  to  wa-her 
compartment;  pass  through  top  and  hottum 
sprays  of  fre.sh  water;  are  carried  by  a 
floating  flexor  cylinder  into  the  final  rins¬ 
ing  stage,  where  they  are  gently  flexed 
while  submerged  in  constantly  changing 
water,  skimmed  free  of  scum  or  soap  curds 


roils  into  the  laundry  basket.  A  full  load  of 
clothes  is  automatically  rinsed  in  less  than 
three  minutes,  the  manufacturer  states. 


FOLLOW  THRU 


BUILD  REVENUE 


.BAUmPARK 


WESIX  ELECTRIC  HEATER  CO. 

390  First  Street,  San  Francisco,  California 
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TROUBLE-FREE  FLUORESCENT  FOR  HOME  LIGHTINC... 

thanks  to  Certified  Ballasts! 


TJORTABLE  lamp  makers  are  becoming  in- 
-F-  creasingly  aware  of  the  importance  of  proper 
auxiliary  equipment  to  get  best  results  from  the 
circular  fluorescent  tube.  For  on  this  auxiliary 
equipment— the  BALLAST — depends  the  success 
of  fluorescent  portable  lighting  in  the  home. 

Be  sure,  therejore,  that  the  lamps  you  make  or  sell 
are  equipped  with  CERTIFIED  BALLASTS— /or 
the  protection  oj  your  customers  .  .  ,  and  yourself. 

CERTIFIED  BALLASTS,  installed  properly, 
prevent  excessive  heat — thus  avoiding  the  risk 
of  injury  to  table  tops  and  floor  coverings. 
CERTIFIED  BALLASTS  are  free  from  dis¬ 
tracting  noise.  They  make  satisfied  customers. 


WHAT  DO  WE  MEAN  BY  *‘CERTIFIED**? 

"CERTIFIED”  on  a  ballast  means  that  it  has 
been  built  to  exacting  specifications  set  up  by 
leading  engineers— for  use  in  a  portable  lamp. 
"CERTIFIED”  means  that  nationally  famous  Elec¬ 
trical  Testing  Laboratories,  Inc.,  continually  tests 
and  checks  the  product  against  these  specifica¬ 
tions  . . .  give  it  the  stamp  of  approval.  And  CER¬ 
TIFIED  BALLASTS  have  long  been  the  accepted 
standard  in  commercial  and  industrial  fluorescent 
lighting.  They’re  your  best  assurance  of  depend¬ 
able  performance  .  .  .  and  customer  good  will. 


Certified  Lamp  Makers  have  solved  their  ballast  problems  by 
writing  CHRTiriED  BALLASTS  into  their  specifications. 


CERTIFIED 


CERTIFIED  BALiJXST  MANUFACTURERS 


Makers  of  Certified  Ballasts  for  Fluorescent  Lighting  Fi.xtures 

Acme  Electric  Corporation  General  Electric  Co.  Solo  Electric  Co. 

Cuba,  New  York  Specialty  Transformer  Division  2S25  Clybourn  Avenue 

„ .  -  ,  Fort  Wayne,  Ind.  Chicago  14,  Illinois 

Chicago  Transformer  Div. 

Essex  Wire  Corporation  Jefferson  Electric  Co.  Starring  and  Company 

I  Addison  St.,  Chicago,  Illinois  Bellwood,  Illinois  Bridgeport,  Conn. 

Wheeler  Insulated  Wire  Co.,  378  Washington  Ave.,  Bridgeport,  Conn. 


summer 


MAKE 

Lxtra 


Electrical  West- 


Wafer  Heater  Line  (539) 

Eowler  Mfg.  Co.  has  developed  two  new 
electric  water  heaters  for  its  1947  line — a 
tahle-top  cahinet-size  model  and  a  5-gaI. 
junior  model.  The  former  has  a  30-gal. 
capacity,  stands  36  in.  high,  is  23V^  in. 
wide  and  deep.  It  was  designed  to  use  with 
other  tahle-top  appliances  in  small,  com- 
luict  kitchens. 


alone  to  control  heat  is  said  to  pre\  nt  over- 
shoot  of  temperature  in  initial  heating  and 
to  assure  a  tolerance  of  less  than  2^'  at  all 
times.  Rated  at  1,000  watts,  110  volts;  wH) 
operate  on  90  to  125  volts. 


Range 

Crosley' 


’s  new  deluxe  electric  ramie  fea 
tures  a  spacious  oven  containing  tvM>  non 
tilting  racks  with  safety  stops  and  hack- 
guards;  waist  high  broiler;  extra  thick  in¬ 
sulation  to  permit  installation  flush  again,,i 
walls;  four  fast  surface  units,  including  a 
6-qt.  deep-well  cooker.  The  range  has  ^ 
one-piece  top  and  receding  lower  front 
panel  which  slopes  toward  the  floor,  provid 
ing  three  inches  of  toe  space.  Oven  and 
broiler  door  and  utility  drawers  have  con 
cealed  hinges,  fit  flush  to  front  and  sides 
of  range.  A  one-piece  welded  frame  sui)port> 
the  top  sides  and  front  and  contains  the 
ovens  and  drawers.  Height  is  42  inches 


Haating  Pad  (540) 

An  Electric  heating  pad  shaped  to  fit  body 
curvatures  is  being  manufactured  by  the 
Walker  Co.  Inc.  According  to  the  manu¬ 
facturer,  it  can  he  u.sed  open  or  made 
smaller  in  shape  by  folding  together;  over¬ 
all  size  is  8Vl'x8Vax2  in.  This  pad  is  equipped 
with  an  8-ft.  cord  and  plug,  high  and  me¬ 
dium  heat  speeds  are  provided  and  a  lower 
temperature  can  be  secured  by  use  of  the 
heater  inside  its  travel  cover.  Operates  on 
110-120  volts,  a-c  or  d-c. 


Timers  for  attic 
If/  window  fans 


Elecfric  Fan  (541) 

Westinghouse  has  entered  the  popular 
priced  fan  market  with  a  10-in.  oscillating 
desk-bracket  model,  the  Livelyaire.  Finished 
in  baked-on.  dark  green  enamel,  this  fan  is 
adjustable  for  wall  mounting  and  has  a  re¬ 
inforced  one-piece  welded  steel  guard.  Arc 
of  oscillation  is  adjustable  to  any  angle  from 
0°  to  75°.  Motor  is  115-volt.  60-cycle,  2.000 
r.p.m.  induction  type.  Over  all  dimensions: 
14xlP/4x8%  in. 


Cleaning  Equipnrtent  (544) 

Landers,  Frary  &  Clark  is  featuring  a 
suction  regulator  and  automatic  rug-adjust¬ 
ing  nozzle  in  announcements  of  its  new  line 
of  conventional  type  vacuum  cleaners.  This 
regulator  is  said  to  prevent  sealing  or  drag¬ 
ging,  even  on  light-weight  rugs;  to  operate 
without  affecting  cleaning  efficiency  of  brush 
or  change  in  motor  speed.  The  conventional 
cleaner,  VC5701,  has  a  two-tone  enamel 
finish  with  motor  hood  and  handle  of  lus- 

with  25  ft. 


Thousands  of  homes  have  attic  and  window 
fans  .  .  .  still  others  will  have  them. 

You  can  make  extra  profits  by  helping  these 
homes  "Beat  the  Heat,”  with  Paragon  AF 
Timers  to  control  the  fans.  Provides  extra 
comfort  and  convenience.  Preset,  these  timers 
control  the  fans  automatically,  for  any  period, 
up  to  20  hours. 

Work  with  all  A.C.  tans  .  .  .  Telechron 
motored  (QUIET),  handsomely  finished 
drawn  aluminum  case  .  .  .  dial  and  pointer 
protected  with  clear  Plastacele. 

Timer  motor  runsonly  whentimerisoperating 

the  fan.  Setting  may  be 

changed  at  any  time  ^  ^  ^ 

without  harming  the  ^ B  f  K 

timer.  Dial  graduations 

plainly  marked  for  easy 

setting.  Listsatonly  $9.75 

.  .  .  worth  that  in  one  I  j  S  t 

season  .  .  .  good  for  .  . 

many  many  years.  P  f  I  C  6 

Leading  jobbers  stock 

attic  fan  timers  by  Paragon  .  .  .  maker  of 

"A  Timer  For  Every  Need.” 


Automatic  Iron  (542) 

Winsted  Hardware  Mfg.  Co.  is  featuring 
lower  over-all  height  and  light  weight  in  its 
new  Model  10  Durabilt  automatic  electric 
iron.  This  iron  weighs  3  lb.;  shell  height  is 
1  in.  It  is  claimetl  to  reach  full  tempera¬ 
ture  in  less  than  60  sec.  Use  of  soleplate 


trous  blue,  blue  twill  bag, 
cord,  weighs  about  2614  lb.  A  three  posi¬ 
tion  “touch  toe”  handle  control  allows  change 
of  handle  position. 

Other  Universal  home  cleaning  equipment 
includes  two  tank  type  cleaners,  a  floor 
polisher,  hand  cleaner,  carpet  sweeper 


ELECTRICAL  WEST,  68  Post  St.,  San  Francisco  4,  California 
Please  send  me  information  about  following  CIRCLED  items: 


Name 


PARAGON  ELECTRIC  COMPANY 

1616  Twelfth  Street  •  Two  Rivers,  Wisconsin 


Address .  . 

*  Please  include  your  company's  name  and  your  position,  as  we  cannot  ask  manufacture  s 
to  furnish  literature  unless  you  do. 
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mm0 


record-smashing  consumer  advertising  is 
the  beginning  of  a  new  profit  plan  for  you 


G  H 

.  .  lamp*  — 


for  this  and 


other  full-page 


Lightolier  ads  in 


national  consumer 


magazines. 


Put  the  Lightolier 


Profit  Plan  to  work 


for  increased 


LIGHTOLIER,  Dept,  W,  Jersey  City,  N.  J. 

Tell  me  how  I  can  put  the  Lightolier  Profit  Plan 
lo  work  for  me. 


sales. 


Address 


LUCKIESH-HOLLADAY-TAYLOR  ELECTROSTATIC  BACTERIAL  AIR  SAMPLER -Ao 

efficient,  convenient,  portable  instrument  for  collecting  air-borne  micrc- 
organisms  and  measuring  their  concentration  —  or  the  average  number 
of  bacteria  per  cubic  foot  of  air.  It  provides  a  highly  useful  means  of  den:- 
onstrating  the  need  for  and  the  effectiveness  of  installations  of  germicidal 
lamps  in  restaurants,  school  rooms,  hospitals,  etc. 


G-E  LIGHT  METER — A  simple,  convenient,  low-cost  de* 
vice  with  numerous  practical  uses.  Vest  pocket  size — 
only  IVa"  square  by  iVi*  thick.  Has  a  full  scale  reading 
of  100  footcandles;  with  a  multiplying  plate,  readings 
up  to  1000  footcandles  may  be  taken.  May  be  used  to 
measure  reflection  factor,  transmission  factor  or  bright¬ 
ness.  Over  45,000  G-E  light  meters  are  now  in  use. 


LUCKIESH-MOSS  VISIBILITY  METER— Used  generally  for 
determining  the  relative  visibilities  of  various  objects 
and  tasks.  Meter  consists  essentially  of  two  identical 
colorless  circular  gradient  filters,  which  are  rotated  in 
front  of  the  observer’s  eyes  while  he  views  the  object 
or  task.  Filters  reduce  the  object  to  threshold  visibility, 
and  measurement  of  relative  visibility  is  indicated  on 
a  scale. 


LUCKIESH-TAYLOR  BRIGHTNESS  METER —The  most  fun¬ 
damental  factors  in  seeing — brightness  and  brightness- 
contrast  —  are  now  made  easily  measurable  by  this  re¬ 
markable  instrument.  Brightness  of  the  test  object  can 
be  read  in  both  candles  per  square  inch  and  in  foot- 
lamberts.  Scale  reads  from  0.004  5  to  0.11  candles  per 
square  inch,  also  2  to  50  footlamberts.  Range  can  be 
extended  to  50,000  footlamberts  by  multiplying  screens. 


LUCKIESH-TAYLOR  GERMICIDAL  ATTACHMENT 

— A  simple  device  for  adapting  the  standard 
G-E  light  meter  for  measuring  the  bacteria- 
killing  energy  produced  by  germicidal 
lamps.  Consists  of  an  appropriate  fluores¬ 
cent  material  placed  between  a  plain  piece 
of  clear  quartz  and  one  of  clear  glass.  Inten¬ 
sity  of  germicidal  energy  is  measured  in 
microwatts  per  square  centimeter. 


G-E  LIGHT-SENSITIVE  CELL — Has  numerous  uses  in  con¬ 
nection  with  light  meters,  reflectometers  and  colori¬ 
meters,  as  well  as  various  control  applications,  includ¬ 
ing  the  control  of  street  lighting.  The  G-E  light-sensi¬ 
tive  cell  is  a  sturdy,  inexpensive  device  which  produces 
a  measurable  voltage  in  proportion  to  the  amount  of 
light  striking  its  surface.  May  be  equipped  with  a  color- 
correcting  filter,  if  desired. 


947 — Elec+rical  West 


"Planned  Lighting”  Plus 


G-E  Lamp  Department  has  developed 
a  full  line  of  meters  to  help  you  demonstrate 
and  merchandise  better  lighting 


bAUMGARTNER  REFLECTOMETER — A  portable,  moderately  priced 
'instritment  for  evaluating  the  reflection  and  transmission  fac¬ 
tors  of  translucent  plastics,  porcelain  enamel,  paint,  acoustical 
and  other  materials  of  importance  to  the  lighting  profession. 
Operates  independent  of  visual  observation.  May  be  used  also 
to  measure  the  reflection  factor  of  walls  and  ceilings. 


PROJECTION  LIGHT  METER  — A  handy  portable  instrument  for 
projecting  the  standard  General  Electric  light  meter  face  on  a 
screen.  Facilitates  demonstration  to  large  groups.  Projection 
meter  may  be  used  for  taking  readings  up  to  100  footcandles. 


G  E  LAMPS 

general  ®  ELECTRIC 


WE’RE  in  the  lamp  business.  So  our  basic  responsi¬ 
bility  to  consumers  continues  to  be  the  produc¬ 
tion  of  an  ever-increasing  line  of  quality  light  sources 
for  every  purpose.  But  our  job  doesn’t  stop  there.  In 
many  other  ways  the  G-E  Lamp  organization  works 
constantly  to  stimulate  modern  lighting  practice  in 
homes,  stores,  offices,  factories  and  public  institutions. 

For  example.  General  Electric  Lamp  engineers 
know  the  vital  importance  of  convenient,  accurate 
light  measurement  as  a  part  of  Planned  Lighting.  So 


they  have  developed  a  full  line  of  meters  for  the  com¬ 
plete  analysis  of  illumination— both  quantitative  and 
qualitative.  Typical  G-E  instruments  are  illustrated  and 
briefly  described  on  these  pages.  These  Planned  Light¬ 
ing  tools  are  available  to  you— at  manufacturer’s  cost 
— for  the  use  of  your  lighting  specialists. 


FOR  ADDITIONAL  INFORMATION  on  G-E  light  meters 
jor  Planned  Lighting,  their  application  and  prices,  con¬ 
tact  your  nearby  General  Electric  Lamp  Office.  Or  write 
General  Electric  Lamp  Department,  Dept,  l66-E\\’-5, 
Sela  Park,  Cleveland  12,  Ohio. 


Winter's  doming  in  the  Northwest 

Maybe  the  total  generating  capacity  of  the  Northwest 
power  pool  will  he  a  little  less  than  next  .winter’s  peak 
loads,  according  to  reports  at  the  meeting  of  Northwest 
power  engineers  in  Portland.  A  lot  depends  on  water; 
also,  there’s  600,000  kw.  of  aluminum  plant  load  which 
might  be  trimmed  in  emergency  to  prevent  more  wide¬ 
spread  inconvenience.  Daylight  saving  and  voltage 
dropping  are  other  extremes.  But  operators  in  the  pool 
are  hoping,  with  their  fingers  crossed,  that  they  can  skin 
by  ...  as  to  the  aluminum  load,  it  might  fall  off  for 
economic  reasons;  demand  for  aluminum  is  slackening 
as  supplies  of  other  hard  metals  more  nearly  approach 
current  requirements. 

Blowing  Hot  and  Cold 

Westinghouse  reports  that  a  German  scientist  gave 
them  this  one.  Air  is  blown  through  a  nozzle  so  as  to 
enter  a  pipe  tangentially.  After  spiraling  down  the  pipe, 
the  air  is  emitted  through  two  end  openings,  one  at  the 
pipe  center,  the  other  a  circular  one  at  the  pipe  circum¬ 
ference.  The  unexplained  curiosity  is  that  one  of  the 
exhaust  streams  is  cold,  the  other  hot.  Westinghouse 
says  further  that  no  use  for  the  device  has  as  yet  been 
found.  Suggestion:  ship  one  out  West;  there  are  several 
electrical  men  in  the  area  wtio  will  know  which  end  to 
connect  to  the  hot  water  heater  and  which  to  the  refrig¬ 
erator. 

More  About  Heat  Pumps 

Now  with  heat  pump  factories  running  at  capacity 
turning  out  standard  packaged  jobs,  the  beginnings  of  a 
new  era  in  heating  may  well  be  at  hand.  If  really  big- 
scale  mass  production  should  get  under  way,  running 
prices  down  from  the  present  $2,000  to  around  $1,000, 
there’d  be  places  for  heat  pumps  in  many  millions  of 
homes.  With  most  mechanical  problems  licked,  heat- 
pump  men  are  now'  concentrating  on  simple  devices  to 
extract  heat  from  the  earth.  Drayer-Hanson  (Airtopia)  of 
Los  Angeles,  has  an  “earth  root”  which  is  a  finned  metal¬ 
lic  conductor  going  down  some  40  to  50  ft.,  with  a  water- 
circulating  U-tube  in  the  main  stem  of  the  root.  Muncie 
Gear  Works  (Marvair)  of  Indiana,  sinks  a  U-tube  in  a 
4-  to  5-in.  hole  drilled  200  ft.  into  the  ground.  Both 
eliminate  the  usage  and  disposal  problems  which  would 
go  along  with  any  large-scale  tapping  of  well  water. 

T-W'eek 

Cities  thinking  about  the  inauguration  of  telecasting 
can  take  a  lesson  from  Los  Angeles’  unhappy  experience 
with  what  it  called  T-week.  Customers  by  the  dozens 
walked  into  dealers  stores,  cash  in  hand,  expecting  to 
buy  a  television  set.  only  to  be  told  there  were  none  for 
sale.  “Just  demonstrators,”  said  the  dealers.  Only  a 
couple  of  manufacturers  were  ready  with  sets  for  sale. 
Tip-off  is  that  of  the  industry  total — 200,000  sets  in  1947 
— but  10%  is  allocated  to  the  Los  Angeles  area. 
Demand  could  be  five  or  ten  times  that  figure  .  .  . 
Telecasting  in  the  San  Francisco  Bay  area  will  not  begin 


before  January  1948.  FCC  permits  have  already  Ui 
issued  on  three  of  the  six  channels  allotted  to  that  are; 

A  fourth  application  is  on  file  .  .  .  Requisite  to  nriwor] 
telecasting  in  the  West  is  completion  of  the  coaxial  t  ab! 
to  be  installed  by  Pacific  Tel.  &  Tel.  Co.  from  southtr 
California  to  the  Pacific  Northwest.  The  Los  Angelpi 
San  Francisco  link  will  not  be  finished  until  mid-1049. 

Prescription  for  TVA:  A  New  Slate 

Most  important  size-up  of  TVA  since  its  inauguratio 
14  years  ago  is  the  audit  report  recently  issued  by  tli 
General  Accounting  Office.  Among  other  things  tl 
report  rejects  the  famed  “yardstick”  rate  theory  as  “n* 
to  be  compared  with  private  power  corporations’  o})pri 
tions.”  It  also  recommends  several  changes  in  the  TV 
law  to  clarify  accounting  and  financing  so  that  prop* 
expenses  chargeable  to  power  operations  are  shown,  it| 
eluding  such  items  as  interest  on  $400,000,000  of  capiu 
investment,  federal  income  taxes  and  certain  depreciatio 
charges. 

Who  Planned  What? 

Careful  study  of  the  U.  S.  Bureau  of  Reclamation 
six-year  power  program  recently  unfolded  in  a  report  t 
Congress  will  cause  some  eyebrow-raising.  Include 
among  the  2,752,800  kw.  of  proposed  and  potential  hvdr 
projects  to  be  constructed  by  this  federal  agency  ai 
several  that  up  to  now  have  been  integral  units  in  tm* 
planning  of  some  of  the  West’s  great  utility  systems.  The 
map  accompanying  the  report,  when  viewed  by  one  n(® 
familiar  with  the  facts,  might  lead  him  to  the  conclusio#' 
that  the  USBR  alone  was  responsible  for  the  present  ant^ 
future  power  plant  and  transmission  line  developmetft 
of  the  Far  West. 

Going,  Going —  ‘ 

Sub-miniature  electronic  circuits  are,  according  to  tl* 
Bureau  of  Standards,  being  made  even  more  so  by  prini 
ing  the  circuit  right  on  the  tube  envelope.  Still  futtli® 
reductions  are  being  worked  on,  they  say,  but  leave 
public  guessing  as  to  what  that  means. 

Weather  Patterns  Availahle 

Industrial  climatology  or  projecting  long-range  weathtf 
patterns  is  a  new  service  for  industry  contemplated  1^; 
the  LI.  S.  Weather  Bureau.  No  forecast,  these  pattenjis 
can  be  useful  in  locating  a  new  factory  and  in  buiMinp 
and  product  design  and  construction.  In  the  meai.tin|( 
Prof.  Krick  of  CalTech,  whose  long-range  forecasts  wvife  j 
helpful  to  utilities  before  the  war,  is  setting  up  an  int> 
national  forecasting  service,  i 

Snow  ;  I 

First  surveys  show  below'  average  seasonal  w' 
throughout  the  West.  Most  southern  regions  face  a  drjN 
year  with  less  than  half  normal  water.  The  situation  in* 
proves  progressively  as  one  moves  north;  at  least  aver.?® 
flows  in  major  drainage  areas  of  the  border  states  anB 
British  Columbia  appear  probable.  i  ; 
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MODEL  NO.  1010 


Uses  two  15-watt 


fluorescent  lamps 


ForA.  C.  operation  only 
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THE  AMAZING  NEW 


H  PHEMOMEMAL  MEW  DEVELOPMEMT IM  DESK  LIGHTIMG! 


POLAROID* 


FLUORESCENT 

DESK 

ILLUMINATOR 


Here  is  a  new,  spectacular  form  of  desk  lighting 
that  sells  on  SIGHT — because  it  delivers  a  new 
kind  of  seeing  light!  The  POLAROID  Desk  Illu¬ 
minator,  made  exclusively  by  MITCHELL,  com¬ 
bines  for  the  first  time  the  use  of  fluorescent  light¬ 
ing  with  dramatic  POLAROID  glare-eliminating 
material.  The  result  is  a  revelation — the  only 
truly  glareless,  comfortable,  100%  useful  light  ever 
made  available  for  desk  lighting! 

A  simple  2-minute  demonstration  of  this  amaz¬ 
ing  new  lighting  does  a  dramatic  selling  job  for 
you.  You  can  show  your  customers,  before  their 
very  eyes,  how  the  concealed  POLAROID  filter 
aaually  TRAPS  and  ELIMINATES  the  glare- 
producing  light,  delivering  only  the  useful  "ver¬ 
tical”  rays  to  the  desk  surface.  Under  this  glare¬ 
less,  even  light,  print,  pictures  and  writing  stand 
out  plainly,  clearly.  Colors  are  enriched.  Glare 
is  gone — entirely!  Eyes  stay  clear,  unstrained, 
comfortable  through  even  the  longest  day’s  work. 

In  the  POLAROID  Desk  Illuminator, 
Mitchell  presents  an  exclusive  combination 
of  perfect  desk  illumination  with  magnificent 
styling — offers  you  the  most  dramatic  "selling 
package”  in  lighting  history.  Get  the  full  details 
today! 


Absolutely  Glare-Free 
100X  Useful  Light! 


A  DRAMATIC  LIGHTING  STORY  TO  TCLL! 

A  DRAMATIC  LIGHTING  PRODUCT  TO  SELL! 


fott  ALL  WHO  READ  OR  WORK  AT  DESKS 

Accountants  Doctors  Engineers 
kcf  stories  Bookkeepers  Lawyers  Draftsmen 

Offi,  e  Clerks  Students  Teachers  Artists,  etc. 


Mitchell  Manufacturing  Company 

2525  CLYBOURN  AVENUE,  CHICAGO  14,  ILLINOIS 
In  Canada:  Mitchell  Manufacturing  Company,  Ltd.,  Toronto,  Canada 
Far  West:  Complete  Modern  Plan!  and  Sales  Office  at  Lot  Angeles 
Serves  the  Entire  Pacific  Coast  Area 
1019  NORTH  MADISON  AVENUE,  LOS  ANGELES  27,  CAUEORNIA 
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■  with  the  MITCHEU  , 
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L  ,„iih  OROINART 

“  Desk  Lighting 


Ulonninator 


Just  SEE  the  DIFFERENCE 
in  these  attual  unretouthed  photographs! 
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SCREWS  ON 


USBR  REPORT  ALLOCATES 
CENTRAL  VALLEY  COSTS 


THATS 


Sixty-one  per  cent  of  the  initial  cosi 
of  the  Central  Valley  project  would  be 
paid  through  sales  of  electric  power 
under  recommendations  in  a  LSBR 
allocation  report  submitted  to  Con¬ 
gress.  Approved  by  President  Truman 
and  Secretary  of  the  Interior  Krug, 
the  report  would  charge  28%  of  the 
S384.31 4.000  total  to  Central  Valley 
farmers  and  11%  to  water  sales. 

Included  in  the  $384,314,000  bill  are 
Shasta  and  Keswick  dams,  with  the 
electrical  plants  and  transmission  sys¬ 
tems  and  the  Delta  steam  plant;  Friant 
Dam  and  Delta  cross-channel,  and  the 
Contra  Costa.  Delta  Mendota.  Madera 
and  Friant-Kern  canals. 

It  was  estimated  that  the  entire  proj¬ 
ect  would  be  paid  for  44  years  after 
it  is  in  full  operation,  if  Congress  ap¬ 
proves  tbe  recommendation  of  the  In¬ 
terior  Department. 

A  power  rate  of  4.57  mills  })er  kwh. 
is  used  in  the  calculations,  with  2.5 
mills  for  project  pumping  demand. 
Average  water  price  for  firm  supply 
is  projected  as  $2.70  an  acre  foot  and 
SI. 45  for  secondary  supply. 

Estimated  costs  of  the  project  in¬ 
clude  $199,661,000  for  irrigation  fea¬ 
tures;  $104,143,000,  power;  $9,091,- 
800,  municipal  water;  $3,074,600, 
Contra  Costa  Canal  distribution  sys¬ 
tem.  and  $18.8.51,900.  future  canal 
capacity. 


^  SERVICE  / 
THAT  ] 

attracts  the-) 

progressive  \ 
.noostriaust 


• .  .  a  regular 
money-maker 
on  every  job 


MOTOR  CHARTING  SERVICE 


Our  engineering  department  it 
copably  staffed  to  make  a  survey 
of  all  motors  and  generators  in 
your  plant  and  to  recommend  the 
proper  brushes  to  be  used  in  eoch 
case  and  compile  all  technical 
data  into  book  form  for  your 
references.  It  will  be  your  guide 
to  efficient  operation  and  in¬ 
creased  production. 

IT'S  ABSOLUTELY  FREE  OF  CHARGE  I 


IDEAL 


(TNE  SOLOEIlLESS.  TAPELESS  WIRE  CONNECTORS) 


Thousands  of  electrical  contractors  have 
proved  to  themselves  how  "Wire-Nuts" 
save  money  and  speed  work  on  rough- 
ing-in  fixture  wiring,  maintenance,  re¬ 
pairs,  etc.  Try  "Wire-Nuts"  on  your 
next  job  and  be  convinced. 


Court  Orders  Review  in 
Condemnation  Case 

Washington  State  Supreme  Court 
has  ordered  a  review  of  condemna¬ 
tion  proceedings  against  Northwest¬ 
ern  Electric  Co.  properties  in  Clark 
Count),  Wash.,  in  which  the  PUD  had 
been  issued  a  decree  of  “public  use 
and  necessity,” 

By  a  vote  of  5  to  4  the  court  denied 
a  superior  court  motion  to  quash  a 
writ  of  certiorari  petition  made  by  the 
company.  Previously  a  five-judge  de¬ 
cision  of  the  supreme  court  had  sus¬ 
tained  the  lower  court. 

In  the  majority  opinion,  written  by 
Justice  William  J.  Millard,  it  was  con¬ 
tended  that  the  statute  permitted  no 
other  form  of  appeal  excej)t  by  writ 
of  certiorari  and  that  this  entitled  the 
company  to  a  writ  as  a  “matter  of 
right.” 

The  dissenting  opinion,  written  bv 
Justice  W.  E.  Schwellenbach.  held 
that  if  relief  from  the  proceedings 
were  not  adequate  the  company 
should  aoply  to  the  state  legislature 
for  relief  rather  than  ask  the  court  to 
overrule  cases  which  have  heen  the 
law  of  the  state  for  30  vears. 


307-09  Ea.st  Third  Street 
l>os  Angeles  13,*  California 
Mutual  5173 

Manufacturers’  Representative 
Representing 

CONNECTICUT  TELEPHONE 
&  ELECTRIC  DIVISION 

Hospital  Signal  Systams  —  Annunciators  — 
Intarcommunication  aquipmant,  ate. 

LENZ  ELECTRIC  MFC.  CO. 

Lead — Braid  Covered  Cables  and  Wires— 
Tinsel  and  Copper  Cordage — Special 
Cables 

SIGNAL  ENGINEERING  & 
MFG.  CO. 

Relays — Balls — Horns — Code  Call  Systems  - 
Fire  Alarm  Systems 

HART  MANUFACTURING 
COMPANY 

Remote  Control  Equipment  —  Switches  — 
Relays — Thermostats 

HAZARD-OKONITE 

COMPANY 

Copperweld,  Bronze,  Copper,  Telephon' 
Wires 

TRICO  FUSE  MFG.  CO. 

Fuses,  Oilers,  Clip  Locks  and  Fuse  Pulle' 

BURKE  ELECTRIC  COMPAN' 

Bakelite  Controlead  Terminal  Blocks 


Just  one  simple  operation  is  all  that’s 
required  to  join  any  usual  combination 
of  wires  with  a  "Wire-Nut"— no  twist¬ 
ing  of  wires— no  soldering— no  taping. 
You  do  it  faster  and  easier,  at  the 
same  time  making  a  joint  that's  better 
electrically, stronger  mechanically;  safe, 
rseat,  compact,  non-corrosive.  Ideal 
"Wire-Nuts"  are  listed  by  Underwriters’ 
Laboratories.  BUY  "WIRE-NUTS" 
FROM  YOUR  JOBBER  NOW. 


"T^^IDEAI  industries,  Inc. 

j  Successor  to 

— ^  Idtil  Coniniutotcr  Dresser  Co. 

1042  Park  Ave.,  Sycamore,  III. 

•Tride  Merk  Reg  U.  S.  Pat.  Olf. 


Moil  for  FREE  SAMPLES 


IDIAL  INOUSraiES,  Inc. 

1043  Fork  Ave.,  Sycamore,  III. 

Send  Free  Samples,  Application  Manual  and  cost  data. 


Nome. 


Addrei 
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The  meaning  of  the  RLM  label  to 

BUYERS.,..SPEaFIERS,...SELLERS 

of  Industrial  Lighting  Equipment 


This  RLM  Label  affixed  to  an  industrial  lighting 
unit  certifies  that  the  unit  has  been  manufactured 
to  conform  to  RLM  rigid  specifications.  RLM 
Specifications  are  drafted  by  a  Technical  Committee, 
guided  by  the  findings  of  the  Illuminating  Engineer¬ 
ing  Society,  the  recommendations  of  the  Better 
Light— Better  Sight  Bureau,  and  other  recognized 
industry  associations.  These  faaors  that  provide 
(1)  Economy  through  more  Light  at  No  Extra  Cost, 


(2)  Low  Maintenance  Cost  and  Long  Life. 

Whether  you  buy  or  sell  industrial  lighting, 
play  safe  by  specifying  lighting  equipment  built 
to  conform  to  up-to-the-minute  RLM  Specifica¬ 
tions  and  bearing  the  RLM  Label.  Copies  of  all 
the  latest  RLM  Specifications  may  be  secured 
through  any  manufacturer  using  RLM  inspection 
and  certification  service,  or  direct  from  RLM 
Standards  Institute. 


307  N.  MICHIGAN  AVENUE 


SUITE  420 
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1st  Among  the 
Features  of 
UMIM  VARNISHED 
TUBING  PRODUCTS 


REFERENDUM  ASKED  ON 
OREGON  AMENDMENT 


committee  hut  failed  to  get  out  if  the 
rules  committee. 

Other  measures  killed  would  have 
required  public  sale  of  PUD  bonds; 
prohibited  a  PUD  from  disposing  of 
any  property  inside  or  outside  its 
boundaries  to  another  PUD  without 
approval  of  the  voters  of  such  district, 
and  allowed  dissolution  of  a  PUD  bv 
vote  at  the  next  general  election  after 
10%  of  the  qualified  voters  of  <uch 
district  had  petitioned. 


Oregon  Farmers  I  n, on;  11  836  quah- 

bed  signatures  are  required  to  place  •  • 

it  on  the  1948  general  election  ballot,  pp^  RdtC  SuFVCy  Cldllll 
Designed  to  protect  dam  owners 

against  condemnation  proceedings  Arizona  Corporation  Commission 

during  the  license  period,  the  bill  was  will  not  approve  a  S450  FPC  claim 
introduced  by  eastern  Oregon  legisla-  for  preliminary  work  in  connection 
tors  to  clear  the  way  for  construction  vvith  the  utility  rate  base  survey,  ac¬ 
hy  Idaho  Power  Co.  of  a  $12,000,000  cording  to  a  letter  from  Wilson  T. 
dam  across  the  Snake  River  in  Ore-  Wright,  state  commission  chairman, 
gon.  Pending  outcome  of  the  referen-  to  ISMson  Lee  Smith,  FPC  chairman, 
dum  issue,  the  power  company  has  Wright’s  statement  was  in  answer 

halted  preliminary  work  on  the  dam.  to  advice  from  Smith,  that  unless  the 

slate  commission  paid  the  claim  for 

Nf^vAflA  to  Take  Over  services  of  Edward  L.  Dunn,  FPC  rate 

nevaaa  lO  lane  uver  Phoenix  last  December,  FPC 

Basic  Magnesium  Plant  the  Treasury  Department  to 

withhold  an  equal  sum  due  Arizona 
Legislative  bills  calling  for  the  con-  from  public  receipts, 
struction  of  a  state-owned  generator  Wright  contended  that  expenditure 
at  Boulder  Dam  and  state  acquisition  of  public  funds  should  be  deferred 
of  Basic  Magnesium  Industries  in  until  a  court  decision  is  reached  on 
southern  Nevada  have  been  signed  by  constitutionality  of  the  $50,000  Icgis- 
Gov.  Vail  Pittman.  lation  power  survey  appropriation 

Both  authorize  the  Colorado  River  act.  If  the  appropriation  Is  upheld. 
Commission  to  take  the  steps  neces-  ‘‘we  will  be  very  pleased  to  consider 
sary  to  carry  out  provisions  of  the  the  claim,  and  if  it  appears  Mr.  Dunn’s 
bills.  trip  w’as  of  value  to  the  state,  to  then 

Tentative  agreements  call  for  con-  take  action  upon  it,”  Wright  de¬ 
struction  of  the  generator  by  the  Bu-  dared, 
reau  of  Reclamation,  its  cost  to  be 

repaid  over  a  20-year  period  from  •  A  $14,000  annual  rate  cut  was  or- 
revenue  obtained  by  power  sales.  The  dered  for  Eloy  district  farmers  by 
state  was  allotted  space  for  such  a  the  Arizona  Corporation  Commission, 
generator  in  the  original  Boulder  Dam  The  reduction  came  after  several  post¬ 
agreement.  ponements  of  the  hearing  on  Elroy 


rirxiftiuTY 


COMPtCTINtSS 
Of  UNE 


H40H  IMElECTItIC 
STRENGTH 


GOOD  rUSN-BACK 
OUAOTY 


UMFORWITY 
Of  rROOUCT 


SMOOTH 
INSIOt  BORE 


Dieflex  varnished  tubing  products 
are  thoroughly  varnished  —  impreg¬ 
nated  to  protect  against  moisture,  oil, 
heat,  and  high  voltages.  Their  smooth 
inside  bore  permits  easy  threading, 
prevents  snagging,  and  speeds  assem¬ 
bly.  Ideal  for  use  where  extreme  flexi¬ 
bility,  non-fraying  quality,  and  com¬ 
plete  roundness  are  important. 

Prompt  shipments  usually  available 
from  stock. 


TRI-STATE 

SUPPLY  CORPORATIONS 


544  SO.  SAN  PEDRO  ST. 

LOS  ANGELES  13.  CALIF. 

ML|.  2354 

554  BRYANT  STREET 
SAN  FRANCISCO  7.  CALIF. 

EX.  S890 

318  OCCIDENTAL  AYE. 
SEAHLE  4,  WASHINGTON 
MA.  4151 

Three  Complete 
Warehouse  Locations! 


1 


a*^  SQUARE  D  Starters 

They  are  simply  designed.  Magnet  coils,  contacts  and  overload  relays  < 

can  be  changed  quickly,  without  disturbing  external  connections.  They 
are  compact,  yet  afford  generous  wiring  space  and  easy-to-reach  terminals. 

Installation  and  inspection  are  faster  and  easier.  And— completeness  of  line 
( both  A.  C.  and  D.  C. )  means  the  right  starter  for  any  given  application. 

Wherever  Electricity  is  Distributed  and  Controlled 


5QUHRE  rj  CDMPHNY 


DETROIT 


MILWAUKEE 


LOS  ANOELES 
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When  You  Use  a  Special 
Checking  Account  of 
This  Bank 

Kliniinatetlicri.sks 
of  kcepiiiR  larpc 
sums  of  money  at 
home  or  on  your 
IKTSon.  Paying  by  check  is  safer 
than  vvitli  casli.  Open  a  Crocker 
First  National  Bank  Special 
Checking  Account.  The  only  cost 
is  for  the  checks  you  buy  —  in 
books  of  10  for  $1  —  as  you  need 
tbem.  Open  your  account  today 
then  use  our  Mailway  Banking 
Service. 

CBOCKIR  FIRST 
NATIONAL  BANK 

SAN  FRANCISCO  •  OAKLAND 

Member  Federal  Deposit  Insurance  Corporation 


All  the  strength  and  durability 
inherent  in  steel  are  combined-~ 
with  definite  economies — in  Qrapo 
Galvanized  Steel  Strand.  Heavy,  duc> 
tile,  tightly-bonded  zinc  coatings,  ap¬ 
plied  by  the  famous  Qtapo  Galvaniz- 

ming  Process, 

provide  lasting 
protection  against 
corrosion. 

Ask  the  distributor 
of  &rapo  Galvanizod 
Products  near  you  or 
write  direct  for  fur¬ 
ther  information! 


INDIANA 
STEEL  WIRE  CO. 

MUNCIE,  INDIANA 


AGENCIES  COOPERATE  TO 
SAVE  ARIZONA  CROPS 

Facing  a  water  shortage  again  this 
year,  private  and  public  power  agen¬ 
cies  in  Arizona  are  cooperating  to 
supply  power  to  pumping  operations 
in  the  central  part  of  the  state. 

Bureau  of  Reclamation  is  making 
a  temporary  installation  of  five  trans¬ 
formers  at  the  Parker  Dam  switch- 
vard  to  deliver  additional  power 
through  interconnections  with  systems 
of  Central  Arizona  Light  &  Power  Co. 
and  Salt  River  Valley  Water  Users 
Assn.  Two  40,000-kva.  transformers 
have  been  borrowed  from  the  Oak 
Ridge  atomic  energy  plant,  and  three 
2.S-000-kva.  units  were  being  moved 
last  month  from  Basic  Magnesium 
plant  at  Henderson,  Nev. 

Increased  switching  capacity  at  Par¬ 
ker  will  permit  a  pick-up  from  Boul¬ 
der  Dam.  Meanwhile,  work  is  being 
rushed  on  the  Phoenix-Eloy  section  of 
another  Phoenix-Tucson  transmission 
line. 

As  was  the  case  during  last  vear’s 
drought,  additional  energy  will  he  se¬ 
cured  through  interconnection  with 
steam  plants  in  the  Los  Angeles  area. 

•  A  NEW’  ORDER  allocating  territory  in 
the  Yuma.  Ariz.,  area  between  the 
Arizona  Edison  Co.  and  California 
Elect fij-  Power  Co.  has  been  adopted 
hv  Wilson  T.  Wright,  chairman,  and 
William  T.  Brooks,  member,  of  the 
ArizonT  Corporation  Commission.  The 
new  order  sunerseded  one  adopted  last 
vear  before  W.  J.  Eden  was  replaced 
on  the  commission  hv  Brooks. 

•  Central  \ew  Mexico  Electric 
Cooperative  Inc.  will  build  a  900-kw. 
electric  generating  plant  at  Corona. 
N.  M.,  as  soon  as  building  materials 
end  equipment  are  available.  Funds 
for  the  diesel  plant  and  401  miles  of 
distribution  lines  were  provided  by  a 
STOT.-SOO  loan  recently  obtained  by  the 
co-op  from  RF'A.  The  co-op  will  serve 
retail  consumers  in  Torrance  County 
and  part  of  Lincoln  County. 

•  Klickitat  County  (Wash.)  PUD 
No.  1  took  over  distribution  facilities 
of  Pacific  Power  &  Light  Co.  in  the 
countv  on  April  2.  The  district  paid 
S684.827  into  federal  court  in  Spo¬ 
kane.  under  decrees  of  appropriation. 
An  RFIA  grant  of  .§770,000  was 
awarded  the  district  recently. 

•  Central  Arizona  Light  &  Power 
Co.’s  plan  to  purchase  the  Parker 
Electric  Supply  system  was  protested 
in  petitions  filed  last  month  with  the 
Arizona  Commission.  Protest  was  in¬ 
stigated  by  Nyco  Electric  Co-op. 


•  To  inform  all  employees  of  Liah 
Power  &  Light  Co.  of  the  comjvuiv's 
facts  and  philosophy,  to  explai:.  the 
mutuality  of  interest  between  contpanv 
and  employees,  three  series  of  em- 
ployee  meetings  were  launched  last 

-month.  George  M.  Gadsby,  president, 
started  the  series  by  discussing  the 
company’s  Economic  Foundations. 
The  second  series  is  on  Power  Supply 
and  will  be  addressed  by  J.  A.  Hale, 
vice-president;  T.  A.  Purton,  chief 
engineer,  and  E.  M.  Naughton,  assist¬ 
ant  to  the  vice-president.  Dr.  Adam 
Bennion,  vice-president  and  personnel 
director,  will  conduct  the  final  scries 
on  Mutuality  of  Interests.  The  scries 
started  March  20  and  ends  May  1(). 

•  Approximately  40  million  feet  of 
surplus,  government-owned  electrical 
wire  and  cable  worth  ten  million  dol¬ 
lars  (new  cost)  are  being  offered  for 
sale  by  War  Assets  Administration  on 
a  competitive  bid  basis.  Although  lo¬ 
cated  in  most  of  WAA’s  regional  of¬ 
fices,  largest  inventories  are  held  in 
New  York,  Los  Angeles  and  San  Fran¬ 
cisco.  Detailed  information  may  he  ob¬ 
tained  in  these  offices. 

•  Another  in  the  series  of  power 
market  studies  has  been  prepared  bv 
Bonneville  Administration,  covering 
Grays  Harbor  County,  Wash.  The 
survev  was  written  by  members  of 
the  BPA  staff  in  cooperation  with  the 
Aberdeen  and  Hoquiam  chambers  of 
commerce  and  is  available  from  the 
administration’s  division  of  industrial 
and  resources  development  in  Port¬ 
land,  from  the  Puget  Sound  district 
office  in  Seattle,  or  from  the  Aberdeen 
and  Hoquiam  chambers  of  commerce. 

•  Seattle.  \Yash.,  city  council  lias 
approved  a  request  from  E.  R.  Hoff¬ 
man,  superintendent  of  Citv  Light,  for 
purchase  of  chemicals  to  destroy  fast- 
grow'ing  trees  along  City  Light’s  high 
voltage-transmission  lines.  Hoffman 
told  the  committee  that  new  tvpe 
chemicals,  which  would  be  sprayed  on 
such  trees  as  alders  and  willows,  could 
be  applit'd  for  .§2.S  to  .§30  an  acre, 
while  manual  clearing  costs  about  .§00 
an  acre.  An  appropriation  of  §30.000 
was  made  for  the  entire  program. 

•  Capacity  of  the  electric  generating 
plant  at  the  Kennecott  Copper  Corp. 
mill.  Arthur,  LItah.,  will  be  doubled 
when  projected  installations  go  into 
operation.  Foundations  have  now  bi  en 
placed  for  two  new  25,000-kw.  gervT- 
ators  and  another  boiler,  with  auxiliary 
pumps  and  other  equipment.  The  n 
equipment,  to  cost  §3.000,000,  will 
make  the  plant  one  of  the  largest  n- 
dustrially  owmed  power  stations  in  the 
West. 
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SEATTLE  PROGRAM  TO 

preserve  fish  life 

Seattle  City  Council  Utilities  Com¬ 
mittee  has  adopted  a  recommendation 
bv  Superintendent  E.  R.  Hoffman  of 
Citv  Light  that  the  city  concur  in  a 
program  worked  out  by  state,  federal  j 
and  city  agencies  to  aid  in  the  preven¬ 
tion  of  damage  to  fish  life  in  the  j 
Skagit  River  by  City  Light  dams.  j 

The  state  fisheries  department  had  ! 
charged  the  three  City  Light  dams —  { 
[tia.hlo.  Gorge  and  Ross — have  created  | 
low  water  conditions  destructive  of 
lish  life  in  the  river.  I 

Under  the  agreement.  City  Light 
will  put  up  $54,950  for  five  salmon  ' 
rearing  ponds  and  two  steelhead  trout 
rearing  ponds  at  a  hatchery  the  state  i 
will  build  and  operate  near  Marble-  i 
mount.  In  addition,  City  Light  agrees 
to  so  regulate  the  flow  of  water  past  , 
the  Gorge  Dam  that  it  will  at  no  time  j 
be  less  than  either  1,000  c.f.  per  sec¬ 
ond  or  the  natural  river  flow  if  there 
were  no  dams,  h^or  every  dav  the  flow 
is  below  these  minimums.  City  Light  , 
will  pav  the  state  $70.  or  $280  per  day  | 
if  the  flow  is  less  than  230  sec.  ft.  j 

Dam  Dynamited  So 

Steelhead  Can  Spawn  | 

Carrying  out  an  abatement  order  j 
signed  by  a  Washington  superior  court.  I 
Bert  Idrie  and  Arthur  Coulter,  engi-  , 
neers  for  the  state  game  and  fisheries  j 
department,  superv'ised  the  blasting  of 
the  Western  Light  &  Power  Co.  Cot¬ 
trell  Dam  on  the  Washougal  River,  j 
The  structure  was  dynamited  to  allow 
steelhead  in  the  river  to  reach  their 
natural  spawning  ground  this  spring.  ^ 
Its  destruction  followed  several  years 
(if  litigation.  WL&P’s  gross  revenue 
froni  power  generated  at  the  dam  in  j 
VnO  was  $1,700. 

I 

•  An  agreemp:nt  “in  principle”  has  ! 
been  reached  in  the  wage  dispute  be-  | 
tween  the  Seattle  city  council  and  the 
Electrical  Workers’  Union,  Local  , 
B-77.  The  council  agreed  to  recog-  j 
nize  the  union’s  1947  contract  with  ; 
Buget  Sound  Power  &  Light  Co.  as  a 
standard  for  City  Light  workers,  with  j 
the  city’s  scale  exceeding  the  private  j 
company’s  slightly.  The  union's  new  i 
contract  with  Puget  Power  increases 
linemen’s  pay  to  $14.40  a  day,  a  $1.44 
increase  over  1946.  Councilmen  took 
a  firm  stand  against  inclusion  of  ware¬ 
housemen  and  clerical  w'orkers  in  the  , 
pr  sent  agreement,  since  other  city  etn-  : 
ployees  in  those  classifications  would 
net  be  affected.  A  survey  is  being  i 
ni  ide  of  all  city  positions  and  upward  I 
sdary  revision  will  be  considered,  it  I 
"  is  stated.  I 


BUCKINGHAM 


kQS 


pow 


provide  the  safe  and  handy  way  to  carry 


all  hand  tools  .  .  .  whether  you  are  running 


a  line  or  doing  inside  wiring,  panel  or  bench 


work.  Many  new  and  convenient  units  have 


been  added  to  the  Buckingham  quality  line 


many  which  you  can  use  and  will  want. 


Write  for  new  illustrated  folder! 


BUCKINGHAM  MANUFACTURING  CO.,  INC 


S-7  Travis  St.,  Binghamton,  N.  Y. 


Walter  E.  Craw,  Pres. 


BELT  SUPPORT  a 


new,  more  comfortable  and 
practical  belt  support  that  permits  greater  freedom 
of  arms  and  shoulders  .  .  .  safer  .  .  .  less  likely  to 
entangle  with  any  work.  Cat.  No.  257. 


LINEMAN'S  TOOL  POUCH 

Rugged  leather  pouch,  stoutly  riveted  and 
stitched.  Carries  rule,  pliers 
Km  and  knife.  Cat.  No.  651 


TOOL  HOLSTER 
NO.  650 


One  large,  two  small,  and  two  deep  wing  pockets 
for  various  tools.  Knife  snap  optional  on  all  Buck¬ 
ingham  tool  pouches  and  holsters. 

»  LEATHER  TOOL  BAG 

Made  of  heavy,  durable  leather. 
Stoutly  stitched  and  riveted  to  give 
years  of  service.  Convenient  for 
carrying  emergency  kit,  repair  tools, 
work  clothes,  etc.  15"  long  by  6’/i" 
wide  X  7"  deep. 


RUBBER  GLOVE  BAG 

8/0  vat-dyed  olive  drab  duck. 
16"  X  8"  X  4".  Provided  with 
belt  snap.  Keeps  gloves  dry 
and  clean,  and  you  can't  lose 
them  off  your  belt.  No.  400 


ELECTRICIAN'S  BELT  NO.  85 

Made  of  1  ’/a  "-wide  durable  leather. 
Fitted  with  nickel  plated  buckle, 
snap,  tapeholder  and  tool  loop. 
Accommodates  Buckingham  tool 
pouches  and  holsters. 


ICCC  tOCUUf  FOR  NEW  ILLUSTRATED 
FOLDER  ON  MECHANICS  POUCHES! 


136  News 


Electrical  West — Vol.  98,  '  o.  5 


PGE  ADOPTS  LARGEST 
SINGLE-YEAR  BUDGET 

Poriland  General  Electric  Co.'s 
board  of  directors  has  approved  a 
1947  new  construction  budget  of 
$5,500,000. 

Some  of  the  larger  items  are:  $651,- 
000  for  work  on  the  existing  hydro¬ 
electric  plants;  $378,900  for  high- 
voltage  and  transmission  and  sub¬ 
transmission  lines;  $890,000  for  high- 
voltage  transformation,  switch  and 
bus  structures,  and  $812,000  for  dis¬ 
tribution  improvements,  consisting 
chiefly  of  new  distribution  substations. 

The  company  plans  to  spend  $102.- 
900  on  street  lighting  in  Portland, 
Salem,  Oregon  City  and  other  com¬ 
munities.  A  demonstration  street 
lighting  laboratory  will  be  set  up  for 
the  aid  of  towns  and  cities  in  deter¬ 
mining  their  choice  in  new  lighting 
equipment. 

The  budget  is  the  largest  ever  adopt¬ 
ed  by  the  company  for  a  single  year 
and  exceeds  the  1946  total  by  approx¬ 
imately  $2,000,000. 

#  City  of  Provo  will  spend  $1,000,- 
000  on  a  program  to  more  than  double 
present  generating  capacity.  A  7,500- 
kw.  generator  will  be  installed  in  a 
new  wing  of  the  city  power  plant,  and 
is  expected  to  go  on  the  line  in  De¬ 
cember  1948.  Financing  will  he  partly 
from  the  utilities  depreciation  reserve 
and  partly  from  revenue  bonds. 

•  Application  of  the  Benton-Lin- 
coln  Electric  Cooperative  for  permis¬ 
sion  to  construct  a  powder  line  in  south¬ 
western  Marion  County,  Ore.,  has  been 


approved  by  the  Marion  County  court. 
The  line,  which  will  extend  over  a  dis¬ 
tance  of  40  miles,  is  part  of  a  five- 
county  project  representing  a  federal 
investment  of  $2,500,000  and  ulti¬ 
mately  to  serve  3,000  families.  Power 
for  the  Marion  County  project  will 
come  from  BPA’s  Albany  sub. 

Bonneville  Crews  Start 
Snohomish  Substation 

Bonneville  construction  crews  last 
month  started  clearing  and  grading  at 
the  site  of  the  agency’s  $2,700,000 
Snohomish  substation.  This  250,000- 
kw.  station  will  bring  more  power  in¬ 
to  the  Puget  Sound  area  and  will 
serve  as  the  main  operating,  mainte¬ 
nance  and  patrol  center  of  all  BPA 
lines  and  stations  for  the  area  north 
of  Seattle  and  between  Puget  Sound 
and  the  summit  of  the  Cascades. 

First  step  in  construction  will  he 
installation  of  a  150,000-kw.  trans¬ 
former  bank  at  the  station  and  con¬ 
struction  of  a  2-mi.,  230,000-volt 
double-circuit  loop  from  one  of  Se¬ 
attle  City  Light’s  Diablo-South  substa¬ 
tion  lines  to  the  new  BPA  station.  Ulti¬ 
mate  plans  call  for  at  least  four  230,- 
000-volt  circuits  with  w’estern  terminus 
at  the  substation. 

•  REA  has  authorized  a  $215,000 
loan  for  the  Blachly-Lane  County  Co¬ 
operative  in  western  I.ane  County,  Ore. 
The  co-op  plans  to  spend  part  of  the 
money  for  distribution  lines,  and  will 
strengthen  the  existing  line  between 
Bonneville’s  Eugene  substation  and 
Blachly. 


SAN  DIEGO  ORDERS 
SILVER  GATE  UNIT 

San  Diego  Gas  and  Electric  Cc.  has 
placed  an  order  for  a  third  50,0()0-kw. 
steam  turbogenerator  for  its  .‘silver 
Gate  generating  station,  according  to 
an  announcement  by  President  L.  M, 
Klauher  at  the  stockholders’  me;'ting 
April  22.  The  second  unit,  now  under 
construction,  will  be  completed  soon 
and  delivery  of  the  third  generator  is 
scheduled  for  1950.  he  said. 

The  company  has  scheduled  a 
$19,000,000  construction  program  for 
the  next  two  years.  Klauber  stated. 
The  largest  budget  in  the  company's 
history,  the  expenditure  is  a  marked 
contrast  to  the  $2.0(X).0(X)  worth  of 
construction  per  year  completed  dur¬ 
ing  the  war.  Included  in  the  construc¬ 
tion  is  a  26-mi.,  66,000-volt  transmis¬ 
sion  line  between  El  Cajon  and  Des- 
canso  to  augment  the  company’s  fa¬ 
cilities  now  serving  San  Diego’s  rural 
area.  Within  two  years  the  company 
hopes  to  complete  a  transmission  loop 
circling  the  county  that  will  provide 
improved  service  for  all  principle  hack 
country  areas,  he  said. 

Klauber  said  that  more  than  4.900 
applications  for  new  electric  service 
are  on  file  with  the  company. 

•  Tacoma’s  Second  Nisqually  Power 
development  already  has  paid  off  more 
than  one-fourth  of  its  .$22,686,238 
cost,  C.  A.  Erdahl.  public  utilities  com¬ 
missioner.  reported.  The  annual  finan¬ 
cial  report  showed  Tacoma  City  Light 
spent  .$166,411  on  purchased  power  in 
1946.  compared  to  $1.0.36,144  in  1945 
before  the  first  unit  began  operating. 


Construction  pictures  showing  main  dam  (left)  and 
coffer  dam  for  the  B.  C.  Power  Commission's  Camp¬ 
bell  River  development.  Authorization  has  now  been 
granted  for  four  25,000-hp.  generating  units  in 


the  power  house.  Construction  of  Ladore  Falls 
storage  dam  at  a  cost  of  $1,145,000  will  raise 
the  water  level  of  lower  Campbell  River  58  ft. 
to  provide  storage  regulation  for  the  100,000  hp. 


VOLUME  OXYGEN  ABSORBED 
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50  Year  life  in 
a  transformer 
estimated  for 
this  new  oil 


TIME 
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SHELL 

DIALA  OIL  15 


Resists  oxidation  in  accelerated 
tests  140  times  longer  than 
next  best  transformer  oil 

For  three  solid  years  Shell  chemists  sought  a  trans¬ 
former  oil  sufficiently  oxidation-stable  to  overcome 
sludging — worst  enemy  of  this  type  of  coolant.  Shell 
Diala  Oil  15  is  the  result — an  achievement  that  far 
surpasses  the  original  goal. 

For,  so  unprecedented  is  its  oxidation  resistance 
that  —  judging  by  accelerated  tests — Diala  15  can 
last  50  years  in  a  transformer! 

Moreover,  Diala  15  proved  less  damaging  than 
ordinary  oils  to  linen  and  cotton  insulating  fabrics. 
It  has  excellent  thermal  transfer  properties  and  in¬ 
sulating  value  .  .  .  low  pour  point  .  .  .  minimum 
volatility.  And  it’s  equally  dependable  for  protecting 
oil-filled  switches  and  oil-insulated  cables. 


SHELL  DIALA  OIL 


Here’s  what  the 
chart  shows 

In  order  to  compare  oxidation  re¬ 
sistance  of  Shell  Diala  Oil  15  with 
other  new  and  reclaimed  oils,  a 
special  machine  was  developed  to 
measure  the  amount  of  oxygen  ab¬ 
sorbed  under  selected  temperatures. 
The  above  chart  of  the  test  shows 
that  the  best  competitive  oil  ab¬ 
sorbs  oxygen  140  times  as  fast  as 
does  Diala  Oil  IS.  On  the  basis  of 
this  accelerated  test,  it  is  estimated 
that  the  life  of  Diala  Oil  15  in  a 
transff)rmer  could  be  50  years. 


CALL  THE  SHELL  LUBRICATION 
EXPERT  AS  THE  FIRST  STEP 
TO  THE  RIGHT  SOLUTION  OF 
ANY  LUBRICATION  PROBLEM 
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LUGS  AND 
CONNECTORS^ 


'How  ire  ftaved  S100 
on  a  single  joh»^^ 

SAYS  MR.  X— BY  USING  AN 
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PORTABLE 
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Parts 


WRITE  FOR  DESCRIPTIVE  CIRCULAR 

liP-KIiaiT  M'AFFOLD^ii 

BANK  OF  AMERICA  BLOG. 
BERKELEY  4.  CALIFORNIA 


ILSCO  OPERATES 
ITS  OWN  TUBE  MILL 


Economy 

FOR  EXAMPLE: 
ONLY  SIX 
SIZES  FOR 
16  WIRES 

No.  l4to  I.OOO.OOOc.m. 


^VERY  connector  can 
be  used  over  and 
over  again.  Minimum 
wiring  time  .  .  .  lower 
wiring  costs. 
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illustrated  catalog. 


Western  Distributors: 
Electrical  Specialty  Co. 
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USBR  CONTRACTS  COVER 
WESTERN  HYDRO  PROJECTS 

(^)nslruclion  of  two  federal  hydro¬ 
electric  generating  plants  and  equip¬ 
ment  f(*r  four  others  are  provided  in 
contracts  recently  awarded  by  the 
Bureau  of  Reclamation. 

The  Kstes  and  Marys  Lake  plants 
oi!  Colorado's  Big  Thompson  River 
will  be  built  by  Morrison-Knudsen 
Inc.,  and  Peter  Kiewit  Sons  Co.  of 
Denver  at  a  cost  of  82,176,708.  Terms 
of  the  contract  call  for  completion  of 
the  plants,  including  switchyards,  pen¬ 
stock  gate  .structures  and  penstocks, 
within  30  months  after  work  starts. 

The  Estes  plant  will  have  an  installed 
capacity  of  45,000  kw.,  and  a  single 
generator  of  8.100-kw.  capacity  will  be 
erected  at  Marys  Lake. 

Eilectrical  control  equipment  and  a 
power  switchb(»ard  for  the  Heart 
Mountain  plant  in  northwestern  Wy¬ 
oming  will  be  supplied  by  Control 
Corp.  of  Minneapolis,  under  a  851,723 
contract.  Construction  of  the  plant, 
which  will  have  an  installed  capacity 
of  .5.(KM)  kw..  already  is  under  way. 

Generators  and  penstocks  for  the 
Kortes  power  plant  on  Wyoming’s 
North  Platte  River  will  be  supplied 
through  two  contracts.  The  Elliott  Co. 
of  Jeannette.  Pa.,  will  build  three  12.- 
(MMt-kw.  generators  for  delivery  within 
22  months  at  a  cost  not  to  exceed 
8668.064.  Three  welded-plate  steel 
penstocks,  costing  885,224,  will  be  de¬ 
livered  within  six  months  by  the  Darby 
Products  of  Steel  Plate  Corp.,  Kansas 
Cit) . 

Power  cable  for  the  Keswick  and 
Shasta  power  plants  in  California’s 
Central  Valley  were  ordered  from  the 
General  Electric  Co.  under  a  873,092 
contract.  The  Willamette  Iron  and 
Steel  Co.  of  Portland.  Ore.,  will  suppb' 
high-pressure  gates  for  the  penstock 
structure  at  the  Estes  power  plant. 

Contract  for  furnishing  the  struc¬ 
tural  steel  coffer  dam  for  maintenance 
of  the  spillway  apron  at  Shasta  Dam 
was  awarded  to  the  American  Bridge 
Co..  Denver,  for  8197,636. 

•  A  Fedf:ral  District  Court  Jury 
in  Yakima.  W'^ash.,  awarded  the  Priest 
Rapids  Irrigation  District  8473,356  for 
its  power  plant  facilities,  in  condemna¬ 
tion  proceedings  brought  bv  the  gov¬ 
ernment  to  determine  the  value  of 
property  taken  for  the  Hanford  atomic 
energy  plant  near  Richland.  Wash.  The 
value  set  by  the  jury  was  higher  than 
the  appraisal  of  government  witnesses. 

•  Cvi.iFORMA  Electric  Power  Co.. 


expansions. 
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Riverside,  has  announced  plans  to 
spend  about  87,0(X),000  during  the 
next  two  vears  for  added  facilities  and 


NEW! 


IF  YOU  USE  FUSES  you'll  want  this  valuabli 
24-paga  quick-raading,  profusely  illustrated 
booklet — containing  a  complete  explanation  of 
fuse  designs.  It  tells  you  how  to  get  THREE 
TIMES  THE  SERVICE  with  less  cost  and  less 
worry.  It’s  FREE  for  the  asking — Write  for  your 
copy  today! 


ARE  YOU  ACQUAINTED 
WITH  KELLEM’S 
PRODUCTS? 

KELLEMS  PULLING  GRIPS  for  pulling 
heavy,  underground  cables  —  standard 
throughout  the  industry. 

KELLEMS  SPLIT  CABLE  GRIPS  used  In 
shifting  an  operative  cable  or  one  where 
the  end  is  not  accessible  and  the  grip 
must  be  laced  on. 

KELLEMS  SLACK  CABLE  GRIPS  used 
for  pulling  slack  in  the  manhole  and  tor 
pulling  out  old  cable. 

KELLEMS  JUNIOR  GRIPS  unlversaiiy 
used  by  Electrical  Contractors  in  wiring 
buildings.  Central  Stations  use  them  lor 
pulling  control  cables  and  underground 
service  cables. 

KELLEMS  SERVICE  CABLE  SUPPORTS, 

used  for  permanently  supporting  serv  e 
entrance  and  service  drop  cables.  Will 
not  split  thru  wedging  as  pressure  s 
applied  to  the  full  360“  of  the  cable 
circumference. 

KELLEMS  RISER  CABLES.  Bronze  w.  e 
grips  used  to  support  weight  of  Ris'ir 
Cables,  anchor  cables  on  grades,  and 
support  weight  at  floor  levels  in  t  :li 
buildings  and  elevator  shafts. 

STOCKS  CARRIED  IN  SAN  FRANCISCO 
SEND  US  YOUR  INQUIRIES 

<pEO.  E.  IIOI^N  €€. 

420  Market  Street  San  Francisco  II,  Cal 
Phone:  SUtfer  7352 
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f  Pacific  Electric  Mfg.  Corp.,  San 
Francisco,  has  leased  a  plant  in  San 
Jose,  Calif.,  for  manufacture  of  high- 
voltage  switches.  Capacity  production 
is  expected  to  total  $.3,000,000  annu¬ 
ally.  Robert  Byrne,  production  con¬ 
trol  manager,  heads  the  San  Jose  oper¬ 
ations.  Harold  Aherns  is  foreman  of 
manufacturing  operations  and  John 
Cologne  is  foreman  of  fabrications. 


§  R.  B.  Clapp  Co.,  Los  Angeles  rep¬ 
resentatives  of  the  Automatic  Elec¬ 
tric  Mfg.  Co  of  Mankato,  Minn.,  has 
opened  a  San  Francisco  office  at  407 
Sansome  St.  Irving  Ballard  is  mana¬ 
ger  and  August  Keel  is  engineer.  Bal¬ 
lard  is  also  representative  in  northern 
California  and  Nevada  and  the  Clapp 
Co.  in  southern  California  and  Ari¬ 
zona  for  the  Midwest  Electric  Products 
Co.  of  Mankato,  makers  of  a  remote 
control  device  soon  to  be  put  on  the 
market. 


9  C.  H.  (Charlie  )  Voi>Z  is  now  south¬ 
ern  California  and  Arizona  district 
manager  for  Lynn  &  Chemnitz,  Pacific 
Coast  manufacturers’  representatives. 
Volz  formerly  was  associated  with  the 
Brown-Johnston  Co.  in  Spokane  and 
more  recently  with  the  Cannon  Electric 
Development  Co.  of  Los  Angeles.  Lynn 
&  Chemnitz  represent  appliance,  home- 
ware  and  hardware  lines;  have  offices 
in  Seattle,  San  Francisco  and  Los  An¬ 
geles. 


9  Clark  Water  Heater  Division  of 
McGraw  Electric  Co.  has  opened  a 
West  Coast  manufacturing  plant  at 
Azusa,  Calif.  Charles  B.  Mutter  is  man¬ 
ager  and  Lee  G.  Johns,  Western  dis¬ 
trict  manager  in  charge  of  sales. 


9  Locke  Insulator  Corp.  has  trans¬ 
ferred  J.  J,  Dobel  to  Denver  as  man¬ 
ager.  He  formerly  was  in  charge  of  the 
Kansas  City  office. 


•  V.  J.  Morris  Co.,  which  operates 
an  electric  appliance  and  housewares 
store  at  W.  515  Sprague  Ave.,  Spo¬ 
kane,  has  opened  a  new  branch  store 
at  Ninth  and  Grand  avenues. 


•  J.  B.  Horton  and  M.  R.  Iverson 
have  formed  a  partnership  in  the  H. 
&  I.  Electric,  4142  Welwyn  St.,  Van¬ 
couver,  B.C. 


•  Pacific  Wholesale  Co.,  San  Fran¬ 
cisco,  has  been  appointed  a  distributor 


for  Vocal-Aire  sound  svstem. 


INGLEWOOD,  CALIFORNIA 

Offices  in  Principal  Weitern  Cifies  •  Branch  and  Warehouse  in  San  Francisco 


o  Here  in  the  West  there's  one 
brand  that  represents  the  finest  in 
lighting  equipment.  The  SMOOT- 
HOLMAN  label  on  your  fixture 
rheans  certified  quality  .  .  .  made 
in  the  West . . .  for  western  use . . . 
for  western  delivery.  It's  a  brand 
you  can  depend  on.  ^ 


WOOD  PRESERVING  CO.  OP  AMERICA,  INC.  1437  BAILEY  AVE.,  BUFFALO  12,  NEW  YORK 
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Although  the  Western  Metal  Congress  and  Exposition  at  Oakland,  Calif., 
civic  auditorium  last  month  was  a  metals  show,  there,  as  everywhere  else, 
electricity  played  a  major  role.  One  of  the  many  "stoppers"  among  ex¬ 
hibits  was  that  of  H.  B.  Squires  Co.,  demonstrating  Scientific  Electric  Co. 
dielectric  and  induction  heaters.  Plastic  belts  were  "sewed"  dielectrically 
and  given  as  souvenirs.  Among  other  electric  exhibitors  were  PG  and  E, 
Los  Angeles  Department  of  Water  &  Power,  General  Electric,  Westing- 
house,  Lincoln,  North  American  Philips,  Ohio  Crankshaft,  RCA,  Reliance 
Electric  &  Engineering,  Gordon  Electronics,  Lectrotech  Co.,  and  several 
electrically  produced  materials.  Electrical  techniques  in  welding,  heat 
treating,  microscopy,  melting,  electronic  control  and  testing  were  discussed 


•  Ernest  Wall,  who  joined  the 
Chase  Engineering  Co.,  S.  221  Mon¬ 
roe,  in  1926  as  a  member  of  the  serv¬ 
ice  department,  has  announced  that  he 
has  purchased  William  E.  Chase’s  in¬ 
terests  in  the  company.  The  firm  was 
organized  by  Chase  in  1905.  Wall  said 
the  firm  will  continue  servicing  elec¬ 
trical  units. 


•  Fairbanks,  Morse  &  Co.,  has  re¬ 
cently  added  to  its  facilities  a  190  x 
200-ft.  building  at  306  Commercial  St., 
Pomona,  where  it  has  installed  a 
mechanized  foundry.  The  plant  also 
contains  an  assembly  building  for  in¬ 
creased  production  of  deep-well  tur¬ 
bine  pumps. 


•  Allied  Industries  has  moved  from 
451  S.  Stewart  St.,  Los  Angeles,  to  412 
.Seaton  St.,  acording  to  Will  H.  Davie, 
its  president. 


•  Kenneth  M.  Anderson  manufac¬ 
turer’s  representative,  has  recently 
moved  from  334  E.  4th  St.,  to  -112 
Seaton  St..  Los  Angeles. 


•  L.  W.  Rossiter  has  established  an 
electrical  contracting  business  at  Camp¬ 
bell  River,  B.C.,  and  will  specialize 
i  i  commercial  and  residential  wiring. 
!le  is  also  handling  some  lines  of  elec¬ 
trical  appliances. 


•  Rorert  M.  Taylor  has  been  named 
Western  division  head  for  Ray-O-Var. 
with  headquarters  in  San  Francisco. 


A.  C.  CURRENT  ANYWHERE! 

With  KATOLIGHT  PLANTS  AND  GENERATORS 


Furnish  the  same  kind  of  Current  as  the  hisrhlines.  Sizes  500  watts 
to  100  KW.  Also  Manufacturers  of  Rotary  Converters.  Frequency 
Changers.  32  and  110  Volt  D.C.  Motors  in  ^  H.P.  A.C. 

Motors,  single  phase  in  and  2  H.P.  only. 


KATOLIGHT  1411  First  Ave.,  Mankato,  Minn. 
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ST.  LOUIS  16,  MO. 

SAN  FRANCISCO  3.  CALIFORNIA 

Harry  C.  Andrews  Company 

5440  Gravois  Avenue 

Telephone  Hudson  7373 

Keeler,  White  Company 

615  Seventh  Street 

Telephone  Hemlock  2900 

DETROIT  1,  MICHIGAN 

SEATTLE  4,  WASHINGTON 

Block  Brothers 

415  Brainard  Street 

Telephone  Temple  3-5800 

Keeler,  White  Company 

1041  Sixth  Avenue,  South 
Telephone  Elliott  2367 

PITTSBURGH  22,  PA. 

PORTLAND  9,  OREGON 

Crescent  Sales  Company 

298  Duquesne  Way 

Telephone  Grant  3833 

Keeler,  White  Company 

322  N.  W.  Fourth  Avenue 
Telephone  Beacon  6764 

BALTIMORE  2,  MARYLAND 

DALLAS  1.  TEXAS 

Electrical  Sales  Company 

31  South  Calvert  Street 

Telephone  Calvert  3200 

Fred  H.  Simmer  Company 

103  Thomas  Building 

Telephone  Riverside  2519 

NEW  YORK  7,  NEW  YORK 

EXPORT 

Corey  Co.,  Inc. 

81  Murray  Street 

Telephone  Barclay  7-2494 

NEW  YORK  10.  N.  Y.,  U.  S.  A. 
M.  J.  Nye  Company 

15  East  26th  Street 

Telephone  Lexington  2-3470 

BRI^GEL  METHOD  TOOL  CO 


HELWIG  CO.,  Carbon  Products 


Makers  of  Multiflex  and  Transert  Brushes 


Electrical  West- 


Turnbull  Coming  West  as 
G-E  Vice-President 


Ray  W.  Turnbull,  president  of  Mot- 
point  Inc.,  has  been  appointed  Gen¬ 
eral  Electric  commercial  vice-president 
for  the  Pacific  District,  with  head- 
(juarters  in  San  Francisco.  He  suc¬ 
ceeds  Raymond  M.  Alvord,  who  will 
retire  Sept.  30,  after  43  years  of  dis¬ 
tinguished  service. 

TurnhuH’s  career  in  the  electric  ap¬ 
pliance  business  began  in  1900  with 
the  Southern  California  Edison  Co. 
He  joined  General  Electric  three  years 
later.  After  two  years  of  service  in 
the  first  World  War,  he  went  with  Edi¬ 
son  Electric  Appliance  Co.  as  Pacific 
Northwest  sales  manager.  In  1924  he 
was  moved  to  San  Francisco  as  Pa¬ 
cific  Coast  manager  and  in  1931  went 
to  Chicago  headquarters  as  vice-presi¬ 
dent  in  charge  of  sales.  He  became 
president  in  1941. 

Alvord  has  been  commercial  vice- 
president.  Pacific  District,  for  nine 
years;  has  been  in  San  Francisco  with 
G-E  for  41  >ears,  coming  West  from 
Schenectady  in  1906.  He  was  made 
manager  of  the  Pacific  District  ap|)a- 
ratus  department  in  1936  and  com¬ 
mercial  vice-president  two  years  later. 
He  relinquished  his  responsibilities 
with  the  apparatus  department  in 
194.3  to  become  a  member  of  G-E 
President  Charles  Wilson’s  staff. 


EMT  UP  THE  QUICK  WAY 
Two  Squeezes  and  its  Set 


TWO  QUICK  SQUEEZES  give  you  Finer, 
Faster  Conduit  Connections.  B-M  Fittings 
do  away  with  the  twisting,  turning  and 
tightening  of  nuts  and  save  you  valuable 
time  and  materials.  Then  too,  they  are 
stronger,  neater  and  much  easier  to  work 
with  in  tight  places.  Start  using  B-M 
Fittings  today.  Have  more  satisfied  cus¬ 
tomers — more  profits  from  each  job  I 
(All  B-M  Fittings  carry  the  Underwriters 
Seal  of  Approval) 


DISTRIBUTED  BY 

The  M.  R.  Austin  Co.,  ChlciRO,  III. 
Clayton  Mark  A  Co..  Kvanston,  III. 
Clirton  Conduit  Co..  Jersey  Cy..  N.  J. 
Cen.  Klertric  Co..  Jtridgeport,  Conn. 
The  Steeldurt  Co.,  Younitstown,  tthio 
Knameled  Metals.  rittshurKh.  Penn. 
National  Enameling  &  Mfg.  Co.. 

Pittsburgh.  Pa. 

Triangle  Conduit  &  Cable  Co.. 

New  Urunswick.  N.  J. 


ALL  KINDS 

of  SMALL 

TRANSFORMERS 


•  W.  F.  Hynes,  for  20  years  North¬ 
western  district  sales  manager  for  Gen¬ 
eral  Electric  Co.’s  apparatus  depart¬ 
ment.  retired  recently.  He  had  Iteen 
eligible  for  retirement  late  in  1941, 
hut  elected  to  remain  with  the  com¬ 
pany  during  the  war.  Following  grad¬ 
uation  from  the  University  of  Califor¬ 
nia  in  1898.  he  traveled  extensively 
over  the  Western  hemisphere  supervis¬ 
ing  installation  of  electric  equipment. 
He  joined  G-E  in  1910  and  has  lived 
in  Portland  since  that  time.  In  1927  he 
received  the  Charles  Coffin  certificate 
of  merit  for  outstanding  service. 


U.  S  Pot 
?.'8'076 

»Ye$,  Helwig- Spear  Multiflex 
Brushes  give  you  the  “big 
three"  of  motor  and  genera¬ 
tor  performance.  The  best  in 
design  and  materials  means: 
(1)  uninterrupted  contact, 
12)  reduced  vibration,  (3) 
reduced  circulation  current,  even  wear. 
What's  more,  you  get  double-brush  ad¬ 
vantages  with  single-brush  simplicity. 
Mulliflex  fils  conventional  single-brush 
holders.  For  complete  information  on  or¬ 
dering  brushes,  write  for  Catalog  95. 

PACIFIC  COAST  OFFICES 

Son  Francisco . 1)6  New  Montgomery  St.; 

Garfield  3374 

Seattle . 166  Jackson  St.;  Elliot  7133 

Portlond . 711  NW  Everett  St.;  Beacon  3368 

Los  Angeles  611  W.  Pico  Blvd.;  Prospect  8381 

Denver . 1644  Bloke  St;  Cherry  4425 

Soil  Lake  City . S24  F.  St.;  Tel:  3-1600 


■in  the  JEFFRIES  line 


•  R.  D.  Paine  has  been  made  man¬ 
ager  of  the  G-E  Oakland  Lamp 
to  succeed  H.  H.  Barrows,  who  re¬ 
tired  after  almost  40  years  with  the 
company.  Paine  comes  from  Nela 
Park,  where  he  has  been  cost  engineer. 
Barrows  joined  the  lamp  department 
in  Nela  Park  in  1908;  became  manager 
of  the  Oakland  Lamp  Works  in  1913. 


Practically  all  your  small  transformer  needs 
are  supplied  by  the  Complete  Jeffries  line. 
We  have  specialized  for  years  in  providing 
transformers  to  exactly  match  your  require¬ 
ments.  If  not  in  our  regular  line,  we  build 
to  meet  your  specifications — in  a  hurry! 

Minimize  your  voltage  losses.  Specify  scat¬ 
tered  transformers  to  eliminate  duplicate  con¬ 
duit  runs,  and  save  on  power  costs. 


JEFFRIES  TRANSFORMER  COMPANY 
)  E.  57th  St.  Los  Angeles  II,  Calif. 
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Vnetiitm  fmaolen 

BURN  YOU  UP? 


Tim*  was  when  a  resistor  con- 
sistod  only  of  iron  wir*  wound  on 
o  c*romk  form— but  that  was  long 
ago.  Today,  resistance  unit  speci¬ 
fications  are  so  many  and  so 
varied  that  it  requtres  the  most 
extensive  engineering  application 
to  solve  the  difficult  problems  they 
often  embrace. 

Here  Driver-Harris  lends  a  help¬ 
ing  hand,  with  more  than  80 
electrical  resistance  alloys,  de¬ 
signed  to  fill  the  numerous  re¬ 
quirements  of  the  Electrical  and 
Electronic  Industries.  Best  known 
and  most  widely  used  of  this 
populous  alloy  family  are  — 
Ni  chrome*  —  Advance*  — 
M  a  n  g  a  n  i  n  —  L  o  h  m  *  —  and 
Midohm*.  Singly,  or  in  combina¬ 
tion,  these  alloys  are  used  in  the 
majority  of  present-day  resistance 
specifications — from  precision  bob¬ 
bins  to  heavy-duty  rheostats. 


Driver-Harris  not  only  manu¬ 
facturers  and  draws  the  most 
complete  line  of  resistance  alloys 
in  the  world  —  but  also  knows 
precisely  how  to  use  them.  Get 
better  acquainted  with  0-H  olloys. 
Write  for  a  copy  of  our  latest  91- 
page  Resistance  Handbook  R-46. 


Turnbull 


•  Leonard  Hobbs,  vice-jiresidenl  and 
general  sales  manager,  Smoot-Holman 
Co.,  Los  Angeles,  is  the  first  Westerner 
ever  to  he  an  officer  in  the  HLM  In¬ 
stitute.  an  association  of  industrial  re¬ 
flector  manufacturers.  He  vsas  recetitlv 
elected  secretary  of  the  KLM  grouj) 
and  R.  W.  Slaud.  Benjamin  Electric  & 
Mfg.  Co.,  was  re-elected  jtresident. 
Hohhs  also  served  during  the  war  on 
the  Lighting  Equipmetit  Advisory 
Committee  to  the  War  Production 
Board  as  the  Western  representative. 


Trod*'  Mark  Reg.  U.S.  Pol.  Off. 


Driver-Harris  company 


Stocked  for  the  Cojst  TruJe  at:  ANGUS-CAMPBELL,  INC. 

235-241  Sir  BruRO  Ave.,  San  Francisco  •  449  So.  San  Pedro  St.,  Los  Angeles  •  2122-4th  Ave.,  Seattle 

Main  Otfice  anJ  Plant.  HARRISON,  NEW  JERSEY 


§  Okanogan  Cot  nty  iWash.i  PEI) 
has  named  Arthur  Jacrjuot  as  its 
new  manager  to  succeed  Pai  l  Hand. 
manager  since  organization  in  lO.B.S. 
who  has  accepted  a  similar  position 
with  the  Central  Lincoln  county  PI  D 
at  Newport.  Ore.  Jaccpiot  was  former 
district  manager  of  the  North  C.entral 
District  of  the  Bonneville  Power  .Ad¬ 
ministration  at  Wenatchee.  W’ash. 


TIME  SWITCHES 

K  Model  "W” 


Completely  automatic 
.  .  .  extremely  simple, 
compact  economical 
.  .  .  three  types  coyer 
practically  every  re¬ 
quirement  .  .  . 


*  B.  I).  Comstock  has  retired  as 
I'SRR  regional  director  at  Billings. 
Mont.  Kenneth  F.  Vernon,  former  as¬ 
sistant  regional  director,  succeeds  him. 
Comstock  has  been  with  the  Reclama¬ 
tion  service  in  the  West  for  more  than 
41  years  and  will  continue  in  a  con¬ 
sulting  capacity. 


Astronomic 
Time  Switch 

.  The  Model  “W”  Aetro- 
nomic  types  are  particu¬ 
larly  popular  for  advertla- 
inir  illumination.  The  “on” 
operation  changes  daily  to 
correspond  with  local  sun¬ 
set  time,  eliminating  tho 
necessity  of  re-setting  the 
dial  as  the  daya  become 
longer  or  shorter. 


W  J.  H.  Jacobucci.  manager  of  the 
f'oiithern  Wyoming  L'tilities  Co.,  at 
Green  River,  Wyo..  retired  recently 
after  a  lifetime  .spent  in  the  electrical 
husiness.  He  was  president  of  the 
Rocky  Mountain  Electrical  League  in 
19, 3o  and  always  active  in  its  affairs. 


AMERICA'S  RELIABLE 
24  hour-a-day  GUARDIANS 


RELIANCE  Time  Switches  hove  proved  their  dependability.  They  give  complete 
and  reliable  service  under  many  varied  conditions  —  a  factor  of  paramount 
importance  when  constant  good  service  Is  essentioL  Send  for  catalog  and  price 
sheets  for  complete  detoUs. 

RELIANCE  AUTOMATIC  LIGHTING  CO. 

1*07  HEAD  STREET  RACINE,  WISCONSIN 


®  Paul  C.  Yelton.  former  San  Ber¬ 
nardino  district  manager  of  the  Cali¬ 
fornia  Electric  Power  Co.,  has  been 
ad\anced  to  company  construction  en¬ 
gineer,  replacing  E.  J.  Waugh,  who 
retired  after  25  years  of  service. 
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COST  CONSCIOUS? 

Then  investigate  PRITCHARD 
SERVICES  and  EQUIPMENT 

DESIGNING  •  ENGINEERING 
CONSTRUCTION  •  PIPING 


Complete  Plants  •  Additions  *  Installations 

.  .  .  every  detail  geared  to 
more  profitable 
operation 


Veterans  in  electric  power, 
water,  steam  and  air  facilities. 
Any  part  of  comprehensive 
service  is  available  separately. 


INGINEEKS  •  CONSTRUCTORS  •  MANUFACTURERS 


Offices  in  key  cities.  See  Sweets,  Refinery 
Catalog,  Chemical  Engineering  Catalog,  etc. 


/I  TORK  CLOCK  /S  £  '■/Ui  'JZ 
NAuc  COR  rtu£  5*»/ 


PRINTED 

CELLOPHANE 

ADHESIVE 


TOPFLIGHT  TAPE  CO 

HUBER  BLDG  -  YORK  PA 


We  all  know  "It  Pays  To  Advertise.”  It 
pays  just  as  big  to  investigate  WHAT  IS 
ADVERTISED — every  month  in 
ELECTRICAL  WEST 


liiCLOCKS 

NOW  WITH  ASTRONOMIC  DIALS 


For  all  types  of  eleclrlral  switching  and  time  control, 
Tork  Time  Clocks  will  control  operations  eltlclently  and 
automatically.  Self-starting,  all-eleetrlc.  For  minutes, 
hours,  days  or  weeks.  Siteclal  models  designed  to 
speciflcatlons.  _ 

Write  for  Bulletins 
CLOCK  CO. 

Mt.  Vernon.  N.  Y. 


Gaorae  H.  Curtiss,  222  29th  St.,  Oakland  11. 
Veale  Elec.  Equip.  Co.,  415  K.  3rd  Street. 
Loe  Angeles  13.  Abbott  Elec.  Co..  1101  East- 
lake  Ace..  Seattle  9,  Stevens  Sales  Co.,  P.  O. 
Boi  2338,  Salt  Lake  City  14.  H.  George 
Sheflrr.  P.  O.  Box  1587.  Phoenix. 


•  Fred  D.  Weber,  who  retired  three 
years  ago  as  secretary-treasurer  nf  the 
Northwestern  Section.  International 
Association  of  Electrical  1  nspt  ctor.«, 
died  April  .5,  at  his  home  in  Holly, 
wood,  after  a  long  illness.  He  had 
been  electrical  engineer  for  the  Ore¬ 
gon  Insurance  Rating  Bureau  in  Port¬ 
land  for  many  years,  prominent  in 
electrical  affairs  in  the  Northwest  and 
at  one  time  was  president  of  lAEl.  On 
his  retirement  he  was  made  an  hon¬ 
orary  member  of  lAEI  and  often  at¬ 
tended  Southern  California  Chapter 
meetings. 

•  WiLT.iAM  1).  Kann,  co-founder  and 
president  of  the  West  Coast  Electrical 
Works,  died  March  18  in  Piedmont. 
Calif.,  at  the  age  of  63.  A  native  of 
Scranton.  Pa..  Mr.  Kann  had  lived  in 
the  San  Francisco  Bav  area  for  10 
years.  He  was  a  past  president  of  the 
Oakland  Electric  Club. 

•  Edw  ard  J.  Neifinc,  41.  chief  elec¬ 
trical  engineer  for  the  Cannon  Electric 
Development  Co..  Los  Angeles,  died 
recently.  Mr.  .Neifing  came  to  Los  .An¬ 
geles  from  Chicago  in  1923  to  join 
Cannon. 

•  Robert  B.  Richey,  45,  electrical 
engineer,  died  in  San  Diego  Marcli  31. 
He  was  employed  by  Westinghouse 
Electric  Corp.  for  22  years;  resigned 
five  years  ago. 

•  Chester  Logan  Belden,  62,  man¬ 
ager  of  the  Montana  Power  Co.  office 
in  Livingston.  Mont.,  died  March  17. 


•  Lester  S.  Beady.  .58,  San  Fran-  : 
cisco  consulting  engineer,  died  of  a 
heart  attack  early  last  month  in  Fresno. 
Calif.  A  native  Californian,  he  was 
graduated  from  V  of  C  with  a  degree 
in  electrical  engineering  in  1912; 
worked  for  a  short  time  wdth  Pacific 
Gas  and  Electric  Co.  before  starting 
service  with  the  California  Public 

I  I  tilities  Commission.  He  was  chief  en- 
'  gineer  when  he  left  the  commission  in 
1927.  Mr.  Ready  suffered  the  heart  at¬ 
tack  in  Fresno  city  hall,  where  he  had 
been  attending  committee  meetings  in  , 
connection  with  consulting  work  in 
that  citv.  He  was  also  consultant  for  ] 
I  the  King's  River  Water  Users  Assn. 

'  and  the  Sacramento  Municipal  Utility 
i  District;  at  one  time  was  consulting 
j  engineer  for  FPC.  He  had  been  an- 
!  pointed  to  the  California  Water  Re¬ 
sources  Board  hv  Cov.  Earl  Warren. 

•  James  L.  Fahey,  41,  from  1937 
I  to  1946  district  operating  manager  for 
j  General  Electric  Supply  Corp.  at  Salt 
i  Lake  City,  died  March  9  in  Butte, 

!  Mont.  At  the  time  of  his  death  he  was 
j  manager  of  G-E  Supply’s  Butte 
'  branch. 


WANTED 

ELECTRICAL  PROJECT 
ENGINEER 


One  (1)  experienced  graduate  engi¬ 
neer,  responsible  charge  electrical  en¬ 
gineering  and  design  of  steam-electric 
and  hydro-electric  power  plants  and 
high  voltage  substations.  Applicants 
please  furnish  personal  data  and  Ex¬ 
perience  Record. 

Box  122,  Church  St.  Station  P.O. 

New  York  6,  N.  Y. 


UNIVERSAL’S  ELECTRICIAN’S  TOOLS: 
Dandy  10-pc.  Set:  Channelirrip  Pliers. 
Vise  Grips,  Master  Pipe  Wrench,  Cre-- 
cent  Wrench,  Needle  Nose  Pliers,  Ce<- 
Tee  Pliers,  Screwdriver.  Side  -  Cutter 
Pliers  and  Hammer,  $19.85. 

Remit  Today —New  Catalogue  Free 
UNIVERSAL  TOOL  COMPANY  HAS  IT 
1527  Grand-  EW5  Kansas  City,  Missouri 


MOTORS,  GENERATORS'^ 


1  -  1  500  H.P. 

Bought  and  Sold 
New  and  Rebuilt 


ELECTRIC  EQUIPMENT  CO 


ROCHESTER  1,  N  Y 


n 


•  R.AYMO.ND  P.  Flint  has  been  ap¬ 
pointed  field  representative  of  the 
Northern  California  Electrical  Bureau, 
with  headquarters  in  the  Western  Mer¬ 
chandise  Mart,  San  Francisco,  accord¬ 
ing  to  announcement  by  John  S.  C. 
Ross,  chairman  of  the  bureau’s  execu¬ 
tive  committee.  Flint  will  take  over  the 
activities  in  the  lighting  field  carried 
on  by  the  late  Clark  Baker,  and  will 
also  promote  the  Adequate  Wiring  pro¬ 
gram,  Before  affiliation  with  the  bu¬ 
reau,  Flint  was  sales  engineer  for  Rus¬ 
sell  &  Co.,  manufacturers’  representa¬ 
tives.  During  the  war  he  was  with 
George  G.  Sharp,  Naval  architect,  as 
Pacific  Coast  electrical  field  engineer; 
before  the  war.  with  the  General  Air 
Conditioning  Co. 

•  R.  L.  Hayden  was  elected  to  the 
Coast  Counties  Gas  &  Electric  Co. 
hoard  of  directors  at  last  month’s  meet¬ 
ing.  He  has  been  general  sales  manager 
of  the  company  since  1944  and  before 
that  was  a  division  manager. 


•  William  H.  Milton  Jr.,  who  has 
been  administrator  of  the  G-E  Hanford 
Engineer  Works  since  September,  has 
been  elected  G-E  commercial  vice- 
president  for  the  District  of  Columbia. 

•  John  A.  Cuneo  has  been  named 
manager  of  Fairbanks,  Morse  &  Co.’s 
Los  Angeles  branch,  succeeding  Harry 
W.  Brown. 


Deaths 


THERE 

“STAY! 


SHEKAROUCT 


There  is  nothing  temporary  about 
SHERARDUCT!  It's  about  the  most 
permanent  thing  you  can  buy  in  wiring. 
Perm£uient  because  it  is  Sherardized. 
This  provides  maximum  protection 
against /i're^  acids,  alkalies  and  other 
corrosive  agents  . . .  provides  lifetime 
mechanical  protection  to  wires  and 
cables. 

The  SHERARDIZING  process  drives  a 
pure  zinc  coating  into  the  steel  surface 
— alloys  this  coating  to  the  steel  tube. 
Then  it  is  sealed  with  a  special  acid* 


ZINC  — STEEL  ALLOYS 


SHERA  — SOLimON 


This  combined  coating  will  not  split  or  peel,  will 
not  crack  when  the  conduit  is  bent,  oilers  yeus 
and  years  of  complete  protection. 


proof,  clear  "Shera-Solution,"  baked  on,  for 
added  duretbility.  Thus,  outside  2Lnd  inside 
surfaces,  threads  and  ends  of  the  conduit  are 
all  securely  protected  with  both  a  zinc  coating 
and  the  "Shera-Solution." 
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National  Electric  Products  G»rporation 
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Left;  Marguerite  Fenner,  home  service 
director  for  Pacific  Gas  and  Electric 
Co.  received  the  1946  McCall  award 
for  home  service  at  the  Edison  Elec¬ 
tric  Institute  convention  in  Chicago 
last  month.  The  plaque  and  $150  in 
government  bonds  was  presented  to 
Miss  Fenner  by  H.  M.  Sawyer,  chair¬ 
man  of  the  EEI  prize  awards  commit¬ 
tee.  Only  speaker  from  the  far  West  at 
the  four-day  convention  was  O,  R. 
Doerr,  PG  and  E  general  sales  mana¬ 
ger,  who  reported  for  his  area  on 
the  "Go  All  Electric"  proaram  being 
sponsored  nationally  by  the  NEMA 


Last  month  a  group  of  electric  indus¬ 
try  executives  were  guests  of  the  Navy 
on  the  aircraft  carrier,  U.S.S  Shangri- 
La,  for  a  training  cruise  to  Honolulu. 
Shown  right  are  M.  G.  Sanders,  PCEA 
president,  and  L.  A.  Hicks,  president  of 
Hawaiian  Electric  Co.  Below  on  Shan¬ 
gri-La's  flight  deck:  (back  row)  K.  M 
Ryals,  F.  A.  Tracy,  W.  G.  Willson, 
Sanders,  Capt.  W.  K  Cogswell,  G.  C. 
Tenney,  Albert  Cage,  Charles  Grunsky, 
E.  D.  Sherwin,  I  W.  Borda,  (front  row) 
H.  H.  Courtriqht,  H.  H.  Cleland, 
Rear  Adm.  S.  P.  Ginder,  Brig.  Gen. 
H.  I.  Hodes,  S.  E.  Gates,  H.  B.  Starkey 
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rnia  are  big  business, 

and  bogged 43 thousanads 

And  they  spent  over  holt  o 
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elture,  Fun  is  California  b,gg« 

,pulation  and  Spirit  of  play 
lid  draw  $1  biliion  this  year. 


A  REAL  BOOSTER  BEHIND  THE  SCENE 

To  help  moke  Northern  California  o  better  place  to  ploy,  P.  G.  and  E. 
plants  trout  (o  million  in  1947),  raises  gome  birds,  builds  fish  "ladders" 
around  its  dams  to  expedite  trout  runs.  In  season  v/e  publish  weekly 
bulletins  of  fish  and  stream  conditions  and  open  our  property  (where 
safe)  for  anglers.  Our  tax  payments  ($38  million  this  year)  contribute 
substantially  toward  support  of  federal  and  state  recreation  facilities. 
We're  proud  to  be  a  California  citizen  and  to  help  make  it  the  world's 
finest  playground  —  winter  and  summer. 
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OF  APP*-'^ 


Successful  appliiiuce  selling  is  a  douhle-harreh'd  joh: 
selling  the  appliance  and  selling  adequate  wiring.  .4(/r- 
quote  H  iring  comes  first,  because  appliances  can  he  sold 
only  where  they  can  he  used. 

In  homes  equipped  with  plenty  of  outlets,  switches. 
a!]d  heavy  enough  wire,  the  joh  is  half  done.  It  s  up  to 
every  appliance  manufacturer  and  dealer — every  mem- 
her  of  the  electrical  industry — to  promote  proper  wiring 
for  new  and  remodeled  homes.  And  everv  memher  of 
the  industry  will  henefit  for  years  to  come. 

PACIFIC  COAST  ELECTRICAL  ASSOCIATION 


601  W.  Fifth  St.,  Los  Angeles  13,  Colif.  *  447  Sutter  St.,  Son  Francisco  8,  Calif, 
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